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to ‘collect. QSL's. The KWM. ps iets Se Work all the 80- to 10-meter 
. amateur bands. Like all Collins equipment, the KWM-2 is designed for 

: _ system use. Put a 628-1 VHF Converter on the table next to a KWM-2 and » 
you are up on the 6- and 2-meter bands. Add a 30L-1 Linear Amplifier to 

othe system for a full-powered fixed station. That’s only part of the KWM-2 ~ 
: story. Ask your Collins distributor about the rest. 

For further information, check number 25, on page 126 



The Model 6000 Modular Frequency Meter will measure frequencies 
10 KHz to 600 MHz with .000125% accuracy. Special plug-in modules 
allow the instrument to be used as an audio frequency meter from 
500 Hz to 20 KHz full scale and in addition to be used as a dc 
voltmeter (10,000 ohms/volt). 

The wide variety of plug-in oscillator accessories and range modules 
makes the Model 6000 adaptable to a number of jobs in the field 
and in the laboratory. Portable, battery operated with rechargeable 
batteries. 

Model 6000 with 601A charger, less plug-in modules... $195.00 

INTERNATIONAL MODEL 6000 FREQUENCY METER 
measures frequencies 10 khz to 600 mhz with accuracy as close as .000125% 

Range Modules (Mixers) 
PeGFA $25.00 to $45.00 each 

Oscillator Modules 
(Crystal Controlled For 
Frequency Measurement) 

$30.00 to $90.00 each whe re 
Special Modules 

Audio Frequency 
DC Voltmeter.............. 25.00 Acc U ra cy 

counts! 
| 

@. Range Modules 

b. Oscillator Modules 

. For complete information 

write International today. 

INTERNATIONAL 

CRYSTAL MFG. CO., INC. 

10 NO. LEE @ OKLA. CITY, OKLA. 73102 

For further information, check number 1, on page 126 
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The prototype Swan linear amplifier shown here uses 

two EIMAC 3-400Z triodes in grounded grid circuitry 

to achieve two kilowatts PEP input at 50 MHz. Drive 

power is less than 100 watts PEP. The prototype 

amplifier features a tuned cathode circuit for low 

intermodulation distortion, and uses a pi-network 

plate tank circuit. The new linear may be driven with 

modern six-meter SSB transceivers, and offers real 

operational economy at 50 MHz. 

Swan chose EIMAC 3-400Z’s because these com- 

pact, high-mu power triodes are ideal for grounded 

grid operation. They can provide a power gain as 

high as 20 in a cathode-driven circuit. 

For more information on EIMAC’s line of power 

tubes for advanced transmitters, write Amateur Ser- 

vices Department, or contact your nearest EIMAC 

distributor. 

3-4002Z’s used in prototype 

6-meter linear amplifier 

for 2 kW PEP at 50 Miz 
3-400Z TYPICAL OPERATION 

(Minimum IM Distortion Products at 1 kW PEP Input) 

DC-DC Plate Voltage.......... Pern hes PSHUMY 

Zero-Sig DC Plate Current*.........-.--. 73 mA 

Single Tone DC Plate Current..........-. 400 mA 

Single Tone DC Grid Current..........-+- 142 mA 

Two Tone DC Plate Current. -.....5 +s -see 224 MA 

Two Tone DC Grid Current...........+0. 82 mA 

Peak Envelope Useful Output Power....... 560 W 

Resonant Load Impedance...........--+. 3450 ohms 

IM Distortion Products......... Roane Saeki 

* Approximate 

** —35 db or more below one tone of a two tone test signal. 

We have a new brochure entitled “Linear Amplifier 
and Single Sideband Service.” Write for your copy. 

EIMAC 
Division of Varian 

San Carlos, California 94070 

For further information, check number 13, on page 126 
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UNIVERSAL HYBRID 
COUPLER & PHONE PATCH 
Mod. 3002 (less battery) 
$72.50 

Mod. 3001 (Without Compreamp) 

$53.00 
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Enjoy the ultimate 
precision-engineere 

Perfection... 
ina 

PHONE PATCH 

in phone patches with this compact coupler, | 

d at Waters. Designed for effortless VOX opera- 

tion, it is the only patch with its own speech processor (Model - 

3002). Its built-in Compreamp maintains correct out-going levels | 

eliminating all manual switching and whenever needed, the Com- 

preamp may be used independently of the patch. Provision is in- | 

cluded for switching a tape recorder in and out for both recording © 

ee ceaet 

and playback. 

Get more ‘talk power” into your signal with 
a Compreamp! Solid state, self-powered and 
compact it installs in a jiffy in the mike 
line of either fixed or mobile rig. Great 
for that added punch when QRM and band 
conditions are tough. 

Model 359 $27.95 (less batteries) 

Neils CODAX™ 
CODAX — the automatic keyer that puts 
rhythm-smooth CW at your fingertips. Never 
anything like it! Feather-touch double paddle 

rn 

is automatically timed for 5 to 50 WeM. Oper- 
#/ ates block grid or into mike jack for VOX CW 

~ | WATERS 
MANUFACTURING INC. 
WAYLAND, MASSACHUSETTS 

ormation, check number 26, on page 126 

on either sideband. Monitors the signal, too! 
Model 361. $92.50 (less batteries) 

Woltrs PROTAX” 
A must! Brand new Coaxial Antenna Switch 
that automatically grounds the antenna sys- 
tem when the shack is-shut down. Handles a 
full 1000 watts... comes complete with knob, 
escutcheon plate with erasabié marking pan- 
els and mounting bracket on Model 376. 
Model 375. 
6-position rear axial connectors ......$13.95 
Model 376. 
5-position side radial connectors ......$12.50 — 



/ ia licensing is now official, 
for better or worse. One thing is for sure, 
the certainty of the rules is a huge relief 
for most amateurs. Already, distributors 
across the country report an upsurge of ham 
buying, now that amateurs know what they 
can and can’t use. 

For the most part, the final rules are simi- 

lar to the original rules-proposed by the FCC 
almost two years ago. The most significant 
change is the dropping of the separate call 
signs for each class, an idea that brought 
forth a wave of protest from thousands of 
hams who didn’t want their calls changed. 
Also of major importance is the extension 
of the novice license to two years and the 
discontinuation of phone privileges for nov- 
ices on v.h.f. 

One thing that occurs to us is the rather 
ridiculous rule that no one who has ever held 

any class of amateur or commercial license 
previously may apply for a novice license. 
This has been on the books since the novice 
license was.introduced back in the forties. 
We feel that many technicians, commercial 
license holders, and hams who might have 
dropped their calls sometime in the past, all 
could benefit from c.w. operation on the HF 
frequencies. What’s more, we see absolutely 
no benefit from the rule as it now stands. If 

were truly out to improve our ranks, let’s 
give everyone a chance to improve the code 
speed; the best way, in our eyes, is lots of 
practice where it counts—on the air. 

Getting back to the incentive licensing 
regulations, we don’t think they’re too severe 
or any real hardship for any active ham who 
wants to retain all the frequencies he can 
now use. Granted, the amateur extra is pretty 
tough, but anyone not wanting to make the 
effort still has plenty of space in which to 
operate to his heart’s content. 

Probably the worst effect of the entire 
incentive program was the mass of confusion 
in the minds of most hams as to what it really 
meant, and more specifically, how it would 
affect them as individuals. The misinforma- 
tion and rumors spread across the air and 
through club bulletins and even some com- 
mercial radio publications was enough to 
cause havoc within the ranks. This might not 
have been the only factor in causing the in- 
dustry to drop from. $30 million a year busi- 
ness to less than half that figure, but it was 
surely a major contributing cause. 

Anyway, the rules are here, and they’re 
easy to interpret. Now let’s try to live with 
them and return hamming to the fun it used 
to be. 

October, 1967 e CQ e 5 



There’s A Detinite 

Ditteren ce In 

5 : $3 vn on u Cig ~¥ e ab, 
All three amateur radio magazines run good technical articles and 

construction projects ... 

All three magazines have classified advertising sections... 

All three publications have attractive layouts . 

All three magazines have specific-interest departments .. . 

All three magazines offer cash savings to subscribers over the single 

copy prices... 

All three ham magazines are good ... 

The best reading! 

The most authoritative! 

The most interesting! 

The best buy fer the dollar! 

6 © CQ e October, 1967 
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Random Thoughts 

From the Boys in the Back Room 

i 198 aigee 

/, } AVE you ever noticed that throughout 
the year the various ham magazines carry 
ads from brand new companies you never 
heard of before? Quite often these ads are 
small, quarter page or less, and they usually 
have a Post Office Box for an address. More 
often than not, the product advertised is 
some handy little accessory which sells for 
less than $100.00. 

Most of these ads are placed by amateurs 
who have built something, found it to be 
quite useful, and wish to start a little busi- 
ness on the side. They operate from their 
garage or basement on a conservative basis 
until such time as the business expands to 
justify a larger-scale operation. This is a 
perfect example of American free enterprise 
at its best. 

Now, the ham who goes into such a 
venture has several places in which to ad- 
vertise. He may choose one magazine over 
another based on price, a hunch, or his own 
personal reading habits. We’d like to state 
our case why CQ is the logical first choice 

ma Kame 
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in case you’re thinking of running an ad on 
some new product for your fellow hams. 

To begin with, CO offers the new adver- 
tiser more active ham readership than either 
of the other publications, at the lowest cost 
per reader for his ad dollar. In addition, the 
CQ art department is always ready to help 
the newcomer with a handsome ad layout. 
There’s no charge for this service. 

But CQ also has many other excliisive 
features. We run new product announce- 
ments for the advertiser, and we also main- 
tain a full time lab in order to run tests and 
evaluation reports on equipment. This lab, 
headed up by Bill Scherer W2AEF, is by far 
the most accurate and thorough one of its 
kind. Compare CQ’s lab reports with those 
in the other magazines and you'll see that 
this is no exaggerated claim. And CQ ads pull 
like crazy. Hams that try CQ first usually 
stay with us for years to come. Those that 
try the others are often discouraged with 
the results and lose interest in selling their 
brainchildren to the ham populous. So if you 
have something to sell to hams, try CQ first. 

October, 1967 © CQ e 7 



The most popular handbook ever to be 

presented in the CQ Technical Series was 
the venerable old “Command Sets.” Count- 

less signals on the air today are there be- 

cause of the information contained in 

“Command Sets,” which went on to become 

the standard reference guide and definitive 

work on the topic. It went through 5 sellout 
printings, and when the last book of the & 

final printing was stripped from our stock || 

room we decided that the next printing # 
would be an even bigger, newer, expanded; 

revitalized version of “Command Sets.” 

Our new book is called “Surplus Con- 
version Handbook,” it’s 192 pages BIG | 
(that’s 58 pages more than its predeces- 
sor). We kicked out all of the space-tak- 
ing ads which cluttered up the old book 

and replaced them with | 

more conversions — con- | 
versions of surplus gear 

other than just “com- 

Tru BEeRs> B3F 455! mand sets” alone. So 

pea eeesaerce | aeaat » the new book contains | 

Bee: ailsoletieapest. com- 

mand set conversions 

of the original ed1- 

tion, plus complete 

conversion details 

on a whole slew of 

the most popular y 

military surplus |, 

sear available to- |, 
day, including |y 

such winners as: |h 
S@R 20 ,AR Ica | 
13, BC-603, BC- | 
620 5B C624 | 
BC-659, BC-779, |° 

ARG-1, ARG) ARC-4, ara | 

ome sigh PO Frm cays? Bn Roy pd ela ga SR pak | any more. Actually, it covers I 

| COWAN PUBLISHING CORP., BOOK DIVISION {just about every piece of surplus |! 
14 Vanderventer Avenue gear which is worth the time and |® 
Port Washington, L.I., N.Y. 11050 effort to convert for ham use. 

| Gentlemen: Enclosed is $ for_____copy(ies) ¢ . 
| of the brand new SURPLUS CONVERSION HANSbOOK, | “Surplus Conversion Hand- 

| 
| book,’ Edited by Tom Kneitel, 

| Name at | K3FLL/WB2AAI, is a book 

| ee
 ice era ue en be 

Addtess= =. Wes |: 4a valuable and interesting add1- 

I 
, tion to the shack. It’s available 

he ee cress ere eran eile poe EE,
 Car a anne _j for immediate delivery. 
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“ SPECIAL FEATURES: Patented Re- 
™ ceiver Offset Control (RIT) permits 

{RT 

+2 ks adjustment of receiver fre- 
i, Quency, independent of transmitter, 

: for round-table, net or CW operation. 
Hallicrafters exclusive Amplified 

x Automatic Level Control. 

(i FREQUENCY COVERAGE: Full cov- 
| €rage provided for 80, 40, 20, 15 and 

_ 10 meters. All crystals provided for 
, 28.0 to 30.0 mcs. 

GENERAL: Dial cal., 1 ke. Linear 
' gear drive with less than 1 kc readout. 
* Adjustable IF noise blanker. Provi- 
* sion for plug-in external VFO/DX 
., adapter. Built-in VOX plus break-in 
, CW and PTT. Built-in CW sidetone. 
* Hi-Low power switch useable in CW 

For furtner information, check number 2, 

hold your ears... 
hallicrafters 
has unleashed 
another brute 

- SR- 2000 “Hewricanc! 
5-band amateur transceiver 

or SSB.* 2.1 ke crystal lattice filter. 
S-meter-RFO-AALC and final screen 
metering.* Two-speed blower, 100 ke 
crystal cal. VFO covers 500 ke. 

TRANSMITTER SECTION: Two 8122 
output tubes. Variable Pi network. 
Power input, 2000 watts P.E.P. SSB; 
1000 watts CW. Carrier and un- 
wanted SB suppression, 50db; distor- 
tion products, 30db. Audio: 500-2600 
cps @ 6 db. 

RECEIVER SECTION: Sensitivity less 
than 1 uv for 20 db S/N. Audio out- 
put, 2W.; overall gain, 1 pv for 1% W. 
output. 

*Meters for final plate current and voltage 
built into P-2000AC power supply. Also 
Hi-Lo power switch. 

on page 126 

amateur 
net: 

$995 
less power supply 

e wild ideas are tamed at... Aallic tafe er. Ss 
‘STH & KOSTNER AVES., CHICAGO, ILL. 60624 

EXPORT: INTERNATIONAL DIV.—CANADA: GOULD SALES Co. 



NO. 25000 SERIES 

HIGH Q MINIATURE 

VARIABLE AIR CAPACITORS 

High Q at high frequencies. Rotors and 
Stators precision machined from ex- 

truded solid brass. Terminal integral 

part of Stator block. Shaft an integral 

part of Rotor. Screw- driver slot adjust- 

ment or Y¥e"’ extended shaft for knob. 

Only 6 parts to a complete Capacitor. 

Stock sizes 15, 25 & 35 mmfd. single or 

dual units. 

Feenix, Ariz. 

Deer Hon. Ed: 
Have you noticing resently all the grum- 

bling and complaining on the air about the 
QRMsityouayshun? Hokendoke!! it seem- 
ing everybuddy are threatening to giving up 
amchoor radio on acct. QRM are so feerce. 

Ha! what kind peeples we having for 
amchoors these days? Where are the Hon. 
Ham Pioneering Spirit? Where are the Hon. 
Grate Geenyuses who pushing back fron- 
teers of science and single-handed slaying 

the fiery dragon of QRM? 
You thinking maybe Scratchi riting you 

with 1/c solushun to QRM problems? No in- 

deedy, Hon. Ed., although Scratchi hot under 

collar on acct. everybuddy complaining 

about QRM and nobuddy doing anything 

about it. 
So, I thinking hard for cupple days, and 

coming up with one idea. It not practical 

yet, but maybe if you telling the reeders of 

your Hon. Mag. about it, sumbuddy getting 

bolt-of-lightning idea on how to using it. 

OK—let’s analyzing problem. You having 

three dimensions to work in—space, geog- 

raphy and time. Sounds complicated al- 

reddy, doesn’t it, Hon. Ed! 

Take space in spectrum. If everybuddy 

used up one-half as much spectrum space 

with his signal, the QRM would be cut in 

half. Howsumever, most everybuddy using 

single sideband or see-w now, so Scratchi 

not seeing how can doing much with space 

problem. 
Unless, of course, the FCC outlawing 

fone and everybuddy having to go on see-w. 
If all else fails, maybe that what we coming 
to! 

Next we have dimension of geography. 

This depending on which amchoor band we 
discussing. Likesame nobuddys getting much 

QRM from VK’s on two-meter band, except 

other VK’s. Howsumever, when skip coming 

For further information, check number 10, on page 126 



in on lower freakwency bands, most parts 
of world are being heard in most parts of 
the world, and everybuddy QRMing every- 
buddy. 

Scratchi not seeing any solushun in geog- 
raphy aspect of QRM, except maybe if FCC 
restricting use of lower freakwency bands 
to amchoors who holding their license at 
least twenny years. Boy oh boys, would 
that cause a lot of letter riting! 

Last dimension are time. If each amchoor 
spending only half as much time on the air, 
QRM being cut in half. Or, if amchoor send 
see-w twice as fast, or talk on fone twice as 
fast, he be on air only half as much time, 

but he still saying as much as though he on 
air twice as long. 

Sound complicated? It not reely. To mak- 
ing simple understanding, follow this. Sup- 
pose amchoor makes a tape recording of a 
five minute QSO, and when he contacts an- 

other station, that other station records it 

at a high speed. Then he also sends back his 
tape recording to first station, who records 
it also at a high speed. Now both sign off, 
and air is clear of those two amchoors. 

You see, they not on air on acct. they 
listening to what are on tape they just re- 
cording. Of course, they have to slowing it 
way down to read it. Maybe it sent at ten 
times normal speed. If so, that is a saving 
of ten to one in spectrum space. What took 
one-half minute to send over air taking five 
minutes to listening to. 

You thinking that is fast? Hah. Hon. Ed., 
things are going on rite now that curling 
your hair. 

For examples, computers have to talk to 
each other and there is no sense in talking 
slow, on acct. time is money. So, one com- 
puter talks to another through special black 
boxes which translate bits of information 
into tone signals. How fast? 

Hon. Ed., would you buleeving, they talk 
at speeds as high as 250,000 bits per sec- 
ond?maihats’ per ‘second’ Hon, sEd.; sper. 

second! When computers talking they not 
chit-chatting, they reely going at it. 

Now, 250,000 bits per second is roughly 
equal to 25,000 characters per second, so at 
five characters per word, this meening com- 
puters talk at a speed of 5,000 words per 
second—or 300,000 WPM. 

Talk about reducing QRM! Like taking 
amchoor getting on air for a hole day of 

[Continued on page 112] 

ROHN. 
Mighty big in towers 

CATV e¢ Microwave ¢ Communica- 
tions e Broadcast e Home TV 
e Amateur ¢ Specialty Towers 

The dominant position ROHN 
enjoys in the tower industry has 
its foundations established on 
a concept of providing the cus- 
tomer with more than he ex- 
pects to get. The built-in extra 
quality factor begins with: 

ENGINEERING AND DESIGN — 
computer-assisted for exactness 

MANUFACTURING — vast, mod- 
ern, custom-designed facilities 
and methods 

FINISHING — hot-dipped gal- 
vanizing after fabrication and 
continues with... 

ROHN SERVICE — strategically 
located warehousing, world- 
wide representatives, turnkey 
tower erection service and com- 
plete lines of towers, lighting, 
microwave reflectors, acces- 
sories and equipment. 

Representation and Distribution 

Worldwide 

For further information contact 

ROHN. 
Home Office 

P.O. Box 2000, Peoria, Illinois 61601 

Ph. 309/637-8416 TWX 309/697-1488 

For further information check number 11 on Page 126 
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Swart SOC 

SS weanwWw SOO 
5 BAND — 480 WATT SSB TRANSCEIVER 

FOR MOBILE — PORTABLE — HOME STATION 

Whether working a station across the country or around the world, Swan 500 owners 
know that solid contacts are the rule, not the exception. With its unbeatable combina- 

tion of high power and crisp, clean audio, the Swan 500 will literally punch holes 

through the QRM. 

At the top of the Swan line, the 500 offers many extra features: Automatic noise 
limiter, selectable upper and lower sideband, 100 kc crystal calibrator, and provision 
for installation of an internal speaker. 

The new S00 is equipped with the finest sideband filter used in any transceiver today. 

With a shape factor of 1.7, ultimate rejection better than 100 db, and a carefully se- 

lected bandwidth of 2.7 kc, this superior crystal filter combines good channel separa- 
tion with the excellent audio quality for which Swan transceivers are so well known. 

Frequency coverage of the five bands is complete: 3.5-4.0 mc, 7.0-7.5 mc, 13.85- 
14.35 mc, 21-21.5 mc, 28-29.7 mc. (In addition, the 500 covers Mars frequencies with 

the 405X accessory crystal oscillator.) 

If you are a QSL collector, then the new Swan 500 is the item for you. $495 

12 Volt DC Supply, for mobile operation. 
Model: 1404.17 fer eee oe ce, ee $130 

Matching AC Supply, Model 17XC 2. 72. ns ee ees $ 95 
ACCESSORIES: Blug-in. VOX. Units Model VX=1g20. & Jane eee $ 35 

* Full Coverage External VFO. Model 410 ..............-- $ 95 
Miniature Phone Band VFO. Model 406B ............-- $ 75 
Crystal Controlled Mars Oscillator. Model 405X ........ $ 45 
Dual VEO Adaptor,,Model}2200) (0% (te ee $ 25 

Oswan 
ELECTRONICS Oceanside, California 

For further information, check number 14, on page 126 



insensitive 
to heater-voltage 

variations 

fs the new version of the Amperex 
5894, that famous old workhorse, now 
with the WIDE-RANGE CATHODE that we 
developed specifically for vehicular com- 
munciations equipment. 

Today's 5894’s are being designed 
into transmitters for mobile vehicles that 
have modern alternator electrical sys- 
tems. Alternators are just fine but they do 
create heater-voltage-regulation prob- 
lems. So...the 5894B/ 8737, with the 
wide-range cathode was created. 

5894B/8737 cathode emission is 
essentially independent of heater voltage 

For further information, check number 7, 

ee 9 a LS 
aL en a oe OD 
Bae 2a ov wnn 
HR S4ni ee Ds 
a hehe) 7) eae |e et Se 

CONVENTIONAL TUBES || IA 
fA 

BED BOEAaCoSoe 
RUM BEOSnaoe 

9 10 "1 12 13 

FILAMENT VOLTAGE-VOLTS 

POWER PERFORMANCE vs. CATHODE VOLTAGE 

over a wide range. While a conventional 
twin tetrode produces 60% less than its 
rated output at 9 volts, the new tube, with 
its wide range cathode, puts out more 
than 90%. Above 13 volts, conventional 
cathode materials sublimate, damaging 
the tube; the 5894B/ 8737 is immune to 
sublimation with as much as 16 volts on 
the heater. 

Whether the alternator is idling or 
turning at full rpm, the Amperex 5894B/ 
8737 gives the kind of performance that 
has made the 5894 the standard of the mo- 
bile vehicular communications. industry. 

on page 126 

As a 174 MHz push-pull amplifier, 
the 5894B/ 8737 delivers 96 watts ICAS; 
operating PTTS*, it delivers 111 watts 
with 5.5 watts drive, with a tube efficiency 
of 69%. And all this at any heater voltage 
from 10 to 16. 

*PTTS: Push-To-Talk Service; for vehicu- 
lar communications systems. Maximum duty 
cycle: 1 minute ON/4 minutes OFF. 

For complete data on the new 
5894B/8737 and other Amperex twin 
tetrodes for mobile applications, write: 
Amperex Electronic Corporation, Tube 
Division, Hicksville, L.]., New York 11802. 

Amperex 
TOMORROW’S THINKING IN TODAY’S PRODUCTS 

October, 1967 e CQ e 13 



BY HARRY R. HYDER,* K7HQN 

few hours spent in last year’s 
CW Sweepstakes contest convinced me that I 
had to do something to speed up station 
operation, throwing switches just took too 
long. Full break-in, of course, is ideal, but 

no completely satisfactory single-antenna 
system has yet been developed. 

CWX1}, the c.w. man’s equivalent of the 
sidebander’s vox system is the next best 
thing. CWX is a fast make-slow break 

* 2523 N. 57th Street, Scottsdale, Arizona, 85257 
1The acronym ‘“‘CWX” was coined by Dale Fisher, 
W4VQK, for a Feb. 1966 QST article. 
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system. When the key is first depressed, 
the antenna relay switches to transmit rap- 
idly, but the relay does not drop out im- 
mediately when the key is released. There is 
a controllable time delay before dropout. 
The delay can be adjusted to make the 
relay hold in between characters and words, 
and drop out a fraction of a second after 
the last character has been sent. The system 
has been in use for at least thirty years in 
one form or another. Most of the units I 
have seen described use an intermediate 
relay to control the antenna relay. This is 



undesirable, since it introduces an additional 
delay on make, causing the first transmitted 
character to be somewhat clipped. The one 
described here uses no relays but the antenna 
relay itself. Also, it is all solid-state, since 
in these days using vacuum tubes is almost 
unthinkable. (There was a time when I 
thought I would never say that!) 

Other features of this unit are: 
1. It is designed to be used as a station 

a 115 v.a.c. coil and auxilliary d.p.d.t. con- 
tacts. A little experimentation indicated 
that this relay would operate very well on 
about 20 v.d.c. at 55 ma. A 24 v.d.c. model 
of this relay is also available, and if you 
do not already have a relay, you might buy 
that model instead. 

This is how the circuit works. When the 
key is up, the cathode of the transmitter’s 
buffer stage is clamped to +50V through 

control box, too. Switches and indicator 
lights are included for controlling the trans- 
mitter’s heater and high voltage supplies. The 
switches shown will control a low-power rig 
directly; for high power, they may operate 
relays. 

2. It is arranged for cathode keying of a 
low-power buffer stage. 

3. A control for receiver muting is pro- 
vided (R3). 

4. A switch is included for v.f.o. fre- 
quency spotting; also a “manual-automatic” 
switch. 

Theory of Operation 

I already had on hand a Dow-Key DK- 
60G2 Coaxial antenna relay. This relay has 

CR,. Fifty volts is more than enough to 
cut off most small pentodes used as buffers. 
Capacitor C, has charged to +20 volts 
through R, and R.. The source of Q;, a 
field-effect transistor, is held at +20 volts 

by zener diode CR,. The gate of Q, can 
not go above 20.6 volts because at that 
point the gate-channel junction diode con- 
ducts and clamps it there. Because Q, is then 
forward biased, the channel resistance of Q, 
is very low; the voltage to ground at the 
drain terminal is only about 22 volts. There- 
fore CRs, a 36 volt zener diode cannot con- 
duct, and the base of Qs is open causing 
its collector current to be zero. Transistor 
Q. is merely a current amplifier for Qs3, 
which under these conditions is also cut 

October, 1967 @e CQ e 15 



Receiver 

Ser Wree /3 TO. 

220 
2w. 

115v.oc. 
Input 

Fig. 1—Circuit of the CWX solid state break-in and control center. All capacitors are in mf 
and all. 0.01 capacitors are disc ceramic types. Resistors are %2 watt except where otherwise 
noted. Control R, has a linear taper and control R; has a log taper. Transformer T,; can be 

a Chicago PS-8416, a Thordarson 22R39, or any suitable type as explained in the text. 

off. The antenna relay is therefore in its 
receive position, and the auxilliary contacts 
cause the v.f.o. cathode circuit to be open 
and the muting bias on the receiver to be 
short-circuited. 

When the key is pressed the buffer cathode 
circuit is grounded and C, is immediately 
discharged through CR,. The gate of Q, 
is at —20 volts referred to its source; this 

cuts off Q,. The voltage at the drain of Q, 
rises until it reaches +36 volts. At this point, 
CR. conducts feeding current to the base 
of Q. which, in turn, supplies current to the 
base of Q.. Transistor Q3 then conducts 
heavily, energizing the antenna relay, K,. 

When the key is released C, must charge 
slowly through R, and R,. The voltage 
across C, must rise to about 18 volts before 
Q, can conduct sufficiently to make CRs, 
nonconducting, thus causing the relay to 

16 e CQ e October, 1967 

drop out. The delay is adjustable from 

about 0.1 to 2.5 seconds. 

Power Supply 

The power supply delivers about 40 volts 
under full load. The transformer used has 
a 250 volt center-tapped secondary, but it 
is used backwards, that is, the 250 volt 
winding used as the primary, and the 115 
volt primary is used as the secondary. The 
particular one used in this unit was picked 
up on a surplus counter, and is of unknown 
manufacture. A standard unit of similar 
characteristics is shown in the parts list. 

Semiconductors 

The semiconductors used in the CWX are 
all inexpensive types; some effort was spent 
in finding the cheapest units that would do 
the job. Total current cost of all diodes and 



nT YANTRA et 

Bottom view of the CWX unit showing the power supply on the right and the perforated board 

containing the amplifier on the left. Photos by Ted Stites. 

transistors used is $11.07, ham prices. The 
twenty-volt stud-mounted zener diode seen 
in the photograph is a ten-watt unit, used 
because it was on hand. A one-watt pigtail 
diode is more than adequate, and is so listed 
in the parts list. 

Construction 

The unit is built in a standard 5” x 914” 

< 3” aluminum chassis, to which a bottom 

plate and rubber feet have been added. The 
semiconductors and most of the components 
are mounted on a small plastic terminal 
board. A chassis-mounted male a.c. socket 

brings power to the unit; octal sockets are 

used for connections to the transmitter 
power supply and relay. Phone jacks are 
provided for the key and connections to 
the transmitter and receiver. 

Installation 

Connections to the oscillator and buffer 
are shown in fig. 1. The muting connection 
to the receiver may require a slight modifi- 
cation to your set. The receiver in use here 
(SX-101) has provision for this type of 

muting, as do a number of others. 

Conclusion 

Since the installation of the CWX, oper- 
ating convenience and pleasure have _in- 
creased greatly. The delay is easily set to 
match the keying speed; for moderately fast 
keying, I can set the delay to a couple of 
tenths of a second and work full break-in 
equipped station without the other station 
suspecting that I am not similarly equipped. 

Only one problem showed up in opera- 
tion of the unit. In my transmitter, the 
power amplifier is not cut off when the key 
is up; it uses a screen grid clamp to hold 
the plate current down in the absence of 
excitation. With the key up, I could detect 
a small amount of grid current in the 
amplifier, and r.f. in the plate tank. Appar- 
ently, there was enough coupling between 
the relay’s r.f. contacts and its auxilliary 
contacts to produce a feedback loop via the 
keying lead to the transmitter. The r.f. 
choke and bypass capacitors shown in the 
schematic seemed to eliminate the problem, 
which may have been peculiar to my partic- 
ular transmitter. a 
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A LOW BAND 
COVERTER 

BY CALVIN SONDGEROTH,* W9ZTK 

This crystal controlled converter raises the frequency of broadcast band 
signal to the 80 meter band to permit reception on a ham-band-only type 
receiver. With proper tuning and crystal it can also be used for 160 meter 

coverage. 

T.. use of crystal controlled con- 
verter is common in amateur operation. The 
converters are usually designed to change 
some higher frequency to a lower inter- 
mediate frequency. As an example, some 
amateurs use the 80 meter band as an if. 
to tune all the other amateur bands. This 
technique is used in commercial receiver 
design since the advent of single side band 
because image rejection and the tuning rate 
are enhanced by using the converter scheme. 

In the conversion process, an oscillator, 
usually crystal controlled, is used to gener- 
ate a signal which is removed from the 
frequency to be received by an amount 
equal to the intermediate frequency. A 
frequency either above or below that desired 
may be used since the difference between 
the two frequencies determines the i.f. The 
sum of the two frequencies is also generated, 
but this sum frequency is far removed from 
the i.f amplifier/ detector which has sufficient 
selectivity to reject it. 

Backward Converter 

This article describes a converter which 
works “backwards” from the usual scheme. 
It takes a lower frequency and moves it up 
to a higher intermediate frequency. It can 
be used to tune the broadcast band and 160 
meters on ham band only receivers. Only 
500 ke of the band can be covered in this 
way, but the entire b.c. band and 160 meters 
can be tuned by using additional crystals. 
Usually a limited segment is of interest, and 
one crystal will do the job. Theoretically it 
would be possible to use this sort of con- 

* 715 N. Elm Street, Sandwich, Illinois 60548. 
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verter to tune the v.l.f. range from 200 to 
500 ke, but the oscillator and i.f. frequen- 
cies would be so close that problems could 
arise. In such an arrangement the crystal 
oscillator would be operating in the if. 
tuning range. 

Originally, a vacuum tube converter was 
constructed with good results. It included 
an r.f. stage and used double tuned circuits 
to flatten the response over the if. band. 
This was used for some time, but the incon- 
venience of borrowing power from the 
receiver and the size of the unit prompted 
construction of a solid state converter. 

The transistorized version does not have 
an r.f. stage and is quite straightforward. 
For general listening on the be band it is 
quite adequate, but it will not match the 
tube model in digging for DX. The addition 
of an r.f. stage would be easy, but this didn’t 
seem worth the trouble since I only use it 
for the broadcast band. The small size and 
elimination of the interconnecting cable 
to the receiver accessory socket overshadow 
any lack of weak signal sensitivity. 

Circuit and Operation 

The schematic of the converter is shown 
in Fig. 1. Transistor Q. is used in a Pierce 
oscillator circuit, and the output is taken 
from a capacitive tap (junction of the 68 
and 330 mmf capacitors) on the collector 
lead. 

Transistor Q, is used as the mixer and 
the oscillator signal is injected at the emitter 
of this stage. The tank circuit formed by 
L, and its associated capacitors is broadly 
resonant over the broadcast band and 
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Fig. 1—Circuit of the W9ZTK broadcast band 

converter. With the proper crystal and tuning of 

L, it will also cover 160 meters. 

L,—190-330 microh. Miller 4513 or equiv. 

L,—35 t #28 e. on a 4” slug tuned form. 

(Close wound.) 

L,—15-31 microh. Miller 4407 or equiv. 

should also cover the 160 meter band if 

tuned to the high end. The tank circuit in 

the collector lead of Q, is tuned to resonate 

in the center of the 80 meter band. The i.f. 

output is taken directly from the collector of 

the mixer through a 150 mmf capacitor. 

The 3.5 mc trap (L3) at the base lead 

of Q, was added to lower feedthrough from 

80 meter amateur stations when tuning 

rather weak broadcast stations. The 1.2K 

resistor across L, lowers the Q of the coil 

to prevent spurious oscillations. Without the 

resistor the mixer had a tendency to self- 

oscillate which generated spurious responses 

in the converter. 

Construction 

The unit was built on perforated Vector 

board with holes on alternate 0.200” centers. 

Layout is not critical, and the schematic may 

be used as a guide to part positioning. In 

fact the converter was built on the perforated 

board in breadboard fashion and then 

mounted in the case when all the cut and try 

was finished. 
The transistors specified are General 

Electric type 2N3392’s. These are industrial 

types intended for general small signal use 

from audio to 30mc, and are available for 

about 50¢ in small quantities. Other types 

may be substituted such as 2N706’s or 

2N697’s. The 2N3392 is an epoxy encapsu- 

lated unit, and the lead connections are 

rather unconventional. Lead identification 

is shown on the schematic, fig. 1. 

The crystal frequency shown in fig. 1 

will provide broadcast coverage from 525 

to 1025kc. A second crystal at 5025ke would 

give coverage from 1025 to 1525kc, almost 

the top end of the broadcast band. If the 

entire band must be covered, a switch can 

be added to select the desired crystal. For 

160 meter coverage a 5750kc crystal can be 

used. 
The converter is mounted in a brass 

enclosure available fromm Hudson Tool and 

Die Company. It measures 2-3/8” X 4-3/8" 

x 2” high. A small Mini-box could be 

used or the case may be ordered from Hud- 

son. Their part number for it is HU-7180- 

2-BR and the matching inside fitting cover 

is HU-7180CA-BR. These enclosures have 

round corners and are very nice for use in 

ham construction. The case was painted 

with gray spray enamel. Before painting it 

was rubbed with sandpaper to provide a 

good surface. 

Figure 2 shows the mechanical construc- 

tion used. The circuit board is mounted on 

spacers with #4-40 screws with the crystal 

projecting down from the circuit board. The 

in-out switch is mounted on top of the case 

toward the front, and a banana jack for the 

antenna and a BNC output connector are 

[continued on page 120) 
ee eee ee ee 

1H{udson Tool and Die Co. 18 Malvern Street, 

Newark, New Jersey 07105. 

CRYSTAL 

Fig. 2—Mechanical layout of the broadcast band 

converter ina 238” xX 43%” X2” case described 

in the text. The holes in the sides, tapped for 

6-32 screws, are used to secure the cover. All 

capacitors are silver micas in mmf and all resis- 

tors are %4 watt. 
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Something Really New! 
The result of 15 years of exhaustive research—of trying to find the best antenna for 

every possible situation. Not a re-hash of old material, but a completely new and excit- 

ing book describing techniques and concepts as never before seen in the antenna field, 

So big and complete that it takes three volumes to tell the whole story. Now, after 

six years of preparation, the CQ Technical library is proud to present Volume I of 

this soon-to-be-classic trilogy. Volumes II and III will follow in quick succession. 

Here’s just a 
sample of what Vol- 
ume | covers: Trans- 
mission line theory, 
Attenuation, Imped- 
AC e me ouaind (ior 
waves, resonant and 
non-resonant lines, 
stub matching, sin- 
gle and parallel co- 
axial lines, radiation 
fundamentals, cur- 
rent distribution, in- 
duction field, radi- 
ated field, gain, 
reciprocity, radia- 
tion resistance, di- 
poles, tripoles, 
depth of electrical 
ground, relative 
ground conductivity 
from s.w.r., reactive 
variations, free 
space 3 dimensional 
Datierns of long 
wires of all practical 
lengths, effect of 
center and end feed 
on antennas, tilted 
antennas, termi- 
nated long wires 
and vee beams, 

matching, devices, | 
what happens to all | 
that reflected power, | 
which end of feed) 
is more important 
to match, how to’) 
use open wire feed 
On beams, gamma 
matches, T-matches, 
feeding T-match 
with dual coax, 
transforming bal- 
anced 100 ohm) 
coax lines to 200 or 
50 ohms, capacitive 
match for balanced | 
transmission lines, 
inductive (hair-pin) | 
match, quarter wave | 
and short bazookas | 
for balanced feed, 
broad band baluns 
and effect on feed- 
point current, effect 
of surrounding ob- 
jects and power 
lines on feedpoint 
current, folded di- 
pole matching for 
beams, feeding 
stacked beams indi- 
vidually or together. 

Watch for the announcement of volumes II and III. 

a a a A 

Cowan Publishing Corp., Book Division 
14 Vanderventer Ave., Port Washington, L.I., N.Y. 11050 pitt 

0 Enclosed is $______ for _____ copy(ies) of the Antenna Handbook, 
Volume I, by K7GCO. three volumes. 

1 SS eerie eae Cally’ caps eae Price: 
SEK CTS ia ei be wa: cic j usta sie, pn a ce a $ 00 

ry Cily meee ese ee Slate ances ey Liprerane Gas te 
New York City and State residents add applicable sales tax. 
a DS Bc HBB py Sa 
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| NO. 1 MICROPHONE 

| After 36 years in use, A tic’ 
f with ham operators the world over. _ : 

_ The same engineering that made the D- 104 famous has now creat 
he two ou Deoeane for MOBILE RIGS _ the Astatic 531 and 539 

—_ =_— 

_ ance feature, To ae that you” are getting * 

| ‘the No. 1 TRIO. From Astatic, the leader. _ 

THE ASTATIC CORPORE 
Conneaut, Ohio 44030 U.S.A. : 

In Canada: Canadian Astatic Ltd., Toro 
_ Export Sales: Roburn Agencies 

31 Greenwich oe ve fork, Ne 

For further information, check number 6, on page 126 
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LAFAY EFTTE RADIO ELECTRONICS 

Value Leader in Amateur Gear Since 1923 

COMPLETELY 

149” 

See aaa are ri,8 = TTAFAYETTE HA- 410) 

e 2E26 Final—20 Watts DC 

e Nuvistor RF Amplifier 

e Dual Conversion 

e Built-in 117 VAC and 
12 VDC Power Supplies 

LAFAYETTE MOBILE LINEAR AMPLIFIERS 

FOR 15 THROUGH 2 METERS 

e Built-in 12 VDC Toroid Power Supply 

e Built-in RF Switching 

e Built-in Metering Circuit for Exciter 
Or Linear RF Power Output 

Made In U.S.A. 

40-0106WX HA-250 For 15-6 Meters ...... $79.95 

40-0108WX HA-260 For 2 Meters .......... $139.95 

Efficient Solid-State Circuitry. 
Crystal Controlled Transmit Positions. 
Tuneable Superheterodyne Receiver. 
Uses Standard 8 MC Crystals. 

7) Complete With Leather Carrying Case 
And Batteries. 

Q5 —_99-2570WX HA-650 $89.95 
tow BO 99-2581WX HA-144 $189.95 

‘OVER 500 PAGES 

Write: P.O. Box 10, Syossef, L.I., N.Y. 11791 

Lafayette Radio Electronics Corp., Dept. CK-7 

Just Off Press! 

68 CATALOG 680 
For further information, check number 30, on page 126 

FREE! , 
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Front view of the 40 meter 

QRP receiver shows the 
coil mounted on the stand- 
off insulator and the 3V4 

to the left, under the 

shield. The bandset capac- 
itor is on the left and the 

bandspread capacitor (two 
stator and one_ rotor 
plates) provides smooth 
tuning requiring no vernier 

dial. Phone jacks are on 
the side of the Sucrets 

chassis. 

“WEE-CEIVER" 
BY BYRON C. WEAVER,* WB2HAL 

This 40 meter QRP receiver, the “Wee-Ceiver,” is battery operated and built 

into a Sucrets box. It is a regenerative job that tunes from 5.5 to 12.5 mc 

and is ideal for Field Day or emergency work. 

AIT! Don’t let my size and sim- 
plicity fool ya! Tl pull in a signal loud 
enough to make your eyes squint, tune 5.5 
mc to 12.5 mc, operate over 100 hours con- 
tinuous on inexpensive batteries, won’t cost 
ya a fortune to build, and because of my 
size you'll want to take me with you on a 
field trip or just a picnic outing! 

Having promised myself and others many 
times that I would write on some of my 
small projects, I’ve finally brought myself up 

*15 Lake Ave., Hazlet, New Jersey 07730. 

to it. The receiver shown in the pictures is 
simple to construct, utilizes a Sucrets pill 
box for the chassis and is very comparable 
in signal reception to the “Novice Special” ! 
without taking up the room, expense, or the 
current. Although primarily designed for 40 
meters, it should not be difficult to change 
the coil for other bands. 

The receiver performs extremely well 
even though no vernier dial is used and the 

‘Mix, D., “The Novice Special,” OST, June 1956, 

p. 34. 
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Fig. 1—Circuit of the QRP 40 meter receiver. Transformer T, is a miniature unit with a 15K pri- 

mary (UTC 0-5 or equivalent). The coil construction is described in the text. All capacitors are in 

antenna wire is only 18 feet long. There are 
no effects of hand capacity and the stability 
is very good if the antenna is unable to 
swing. Microphonics have not been noticed. 
There is ample room in the chassis so that 
with suitable parts even the beginner should 
encounter little or no difficulty in building 
the receiver. 

Circuit 

Looking at the schematic, a 3V4 is used 

as the regenerative detector because of its 
low current drain and power output capa- 
bilities. Two regular size flashlight batteries 
in series will heat it for well over 50 hours 
and by using four, and paralleling two, well 
over 100 hours continuous operation can be 

Rear view of the receiver. 
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mmf unless otherwise noted and all resistors are % watt. 

a 

expected. Burgess battery No. XX45 is used 
for the plate supply although any battery 
between 45 and 90 volts will work well. The 
tube draws only about 4.ma depending on 
the point of regeneration. A 2N107 is used 
as an audio amplifier and draws 0.5 ma 
from two flashlight batteries in series. A 4.5 
volt battery has been used with the 2N107 
with no appreciable gain in audio output. A 
battery pack can be made taping the bat- 
teries together which takes up a minimum 
amount of room. 

Inductor L, is 22 turns of B&W coil stock 
#3015 (1” dia., 16 tpi). To make L,, pro- 
ceed as follows: Assuming you had a 3 inch 
length of coil to start with, strip off about 
8 turns of wire from the left-over portion of 
the remaining coil stock after making Lo. 
Cut off the four plastic support strips you 
have just removed the wire from and glue 
them to LZ. as shown in the photographs. 
Next, straighten the wire that you have 
striped off the coil and rewind 3 turns on 
the glued strips of plastic, placing a coat of 
glue on top of the strips, after you have 
wound L., to hold it in place. Coils L, and 
L. are mounted on a stand off insulator but 
could be modified for plug-in coils if pre- 
ferred. The tap for the cathode is one turn 
from the ground side (top in photo) of L.. 
(The top of both coils are ground as shown 
in the photograph. ) 

The 75 mmf bandset capacitor was origi- 
nally 100 mmf with several rotors and 
stators removed until it fitted in place 
without hitting the tube behind it. The 
tuning capacitor is.only about 10 mmf (two 

~ SS SS 
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Bottom view of the receiver shows 
the regeneration control on the left 

and transformer T; up at the top. 
A spare transistor is taped to the end 

of ine 

stators and a rotor) and spreads 
so well that no vernier drive is 
used. Small size components 
were used throughout. 

A large value resistor (10 
meg) is used in the grid for a 
noticeable increase in sensitivity. 
The signal handling capabilities 
for strong signals could be im- 
proved by a smaller value re- 

sistor but I am interested in re- 
ceiving the weaker signals (QRP 

stations) anyway. 
The transformer, in the plate 

circuit of the 3V4, was originally an 18K ohm 
resistor which worked fine but I decided to try 
the small transformer that I had in my junk 
box. This increased the output so much that 
I decided to mount the transformer under- 
neath the chassis, cutting a hole large 
enough to permit it to protrude through the 
top of the chassis. This component is quite 
expensive ($6.50) but was given to me in 
some surplus equipment. It has a primary 
impedance of 15K, and therefore any small 
transformer or audio choke with a high 
audio reactance should work equally well. 
The secondary is not used. 

Operation 

Any high impedance magnetic earphones 

may be used, the author using a pair with 
a SK ohm impedance. An earth ground 
connection may be made at the negative side 
of the 67% volt battery or to the positive 
side of the transistor battery. Small alligator 
clips are connected to all external leads for 
convenience in making connections. The 
other construction details can be seen in the 
photographs. 

Needless to say, I am very satisfied with 
the receiver and it was well worth the time 
to build. It is also ideal for foreign broad- 
cast reception (loud!), the traveling bag, or 
as a portable receiver for the home station. 
Although it appears a novelty, the Wee- 
Ceiver performance will definitely surprise 
you. | 

Vzkkltlllllll, MAMMMUEEEEEEldddllldddddddlddddets MMA @E@@ MMe 
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LEARNING TELEVISION-RADIO, ELECTRONICS 
setts 

All the material you see above is included in a 

typical NRI home-study course. Other courses are 

equally complete. But NRI training is more than kits 

and texts. It’s unique personal services which have 

made NRI the 50-year leader in training at home for 

fast growing TV-Radio, Electronics. 

IS FAST, EASY, INTE RESTING WITH NRI 

EARN YOUR FCC LICENSE 

Five NRI 

OR YOUR MONEY BACK 

Communications courses include FCC 

License preparation. Mail the coupon. Find out how 

quickly and easily you can earn your First Class FCC 

License by training at home with NRI. You MUST 

get your license or NRI refunds your tuition in full. 

87% of NRI graduates pass their 

FCC exams. Send for free NRI color 

catalog now. Mail coupon below. 

No obligation. No salesman will call. 

Choose From 12 NRI Training Plans 
NRI has a training plan to fit every interest, every need 

in TV-Radio, Color TV and Electronics. Be your own boss 

in a TV-Radio servicing business or make $4 to $6 an 

hour fixing sets in spare time. Or be a part of the 

Electronics ‘‘revolution’’ in business and industry. Or get 

into the fascinating fields of broadcasting-communica- 

tions. Or take part in missile, rocket, satellite or other 

government programs. An understanding of computers 

may be necessary in your work. Perhaps you want to 

‘brush up’’ on math, electronic terms or basic principles. 

Whatever your interest, you’ll find an NRI course tailored 

to your needs. 

7 | I | | | | I | | | | | | I | 

MAIL FOR FREE CATALOG 
NATIONAL RADIO INSTITUTE 

Electronics Div., Washington, D.C. 20016 28-107 

Send me your FREE Catalog (No salesman will call). 

_] TV-Radio Servicing 

(with color) 

_] Advanced Color TV 

[] Industrial Electronics 

{_] Complete 

Communications 

(_] FCC License 

(] Aviation Communications 

(.] CHECK FOR FACTS ON Gli BILL 

(] Marine Communications 

Revolutionary ‘‘3-Dimensional’”’ Method 
NRI makes training at home easy, interesting. Catalog 

gives you complete information. Read about the exclusive 

Achievement Kit NRI sends you, about custom designed 

training equipment NRI gives you at no extra cost, about 

NRI’s unique ‘“‘bite-size’’ lesson texts. 

L] Mobile Communications 

(_] Basic Electronics 

C1 Math for Electronics 

L] Electronics for 
Automation 

L) Electrical Appliance 

The demand for skilled technicians is great and growing. Repair 

Discover how you can be a part of the Electronics Age— 

starting soon. Mail coupon now for free NRI Catalog. 

NATIONAL RADIO INSTITUTE, Electronics Division, Wash- Name_______________ Age 
ington, D. C. 20016. No salesman will call. No obligation. 

Address 

Over 50 years | AVAILABLE UNDER NEW GI BILL- 
of leadership | If you served since Jan. 31, 1955, City State eeeeeeoee S| 
in Electronics Ele Or are in service, check Gl line 
training in coupon. 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

pr-oo nono -------------- 

For further information, check number 24, on page 126 f 
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‘lest of 

E.C.C.’s Decision on 

Incentive Licensing 
Before the 

FEDERAL COMMUNICATIONS COMMISSION 

Washington, D. C. 20554 

Docket No. 15928 

RM-378, 455, 470, 474, 
480, 481, 499, 516, 517, 

In the Matter of 
Amendment of the Amateur 
Radio Service Rules to pro- 
vide for Incentive licensing | 538, 577, also, 385, 
and Distinctive Call Signs. 389,464. 773, 775, 805 

REPORT AND ORDER 

Adopted August 24, 1967; Released August 29, 
1967 By the Commission: Commissioner Bartley 
not participating; Commissioner Cox absent. 

1. On April 1, 1965, the Commission released a 
Notice of Proposed Rule Making to amend its rules 
to provide for incentive licensing and distinctive 
call signs in the Amateur Radio Service. The Notice 
was duly published in the Federal Register on April 
7, 1965 (30 FR 4496). By Order released July 15, 
1965, the Commission extended the time for filing 
original comments and reply comments in response 
to the Notice until September 1, 1965 and October 
1, 1965, respectively. This Order was duly published 
in the Federal Register on July 22, 1965 (30 FR 
9175). 

2. In addition to those filed by organized amateur 
groups, over 1700 formal comments representing 
the views of about 4000 licensees were received in 
response to the Notice. Each of these comments has 
been considered by the Commission. Almost with- 
out exception, the comments were set forth in an 
intelligent and thoughtful manner and, as a result, 
they have been very helpful to the Commission. 

3. The proposals in this proceeding were exten- 
sive and provided for higher classes of licenses with 
reserved frequency operating privileges as an in- 
centive to the general “upgrading” of licensees, 
the revision of the privileges and term of the Novice 
Class license, the modification of a basis of eligi- 
bility for the Conditional Class license, and dis- 
tinctive station call signs. 

4. The primary purpose of this proceeding is to 
consider the establishment of an incentive licensing 
program. A program of this nature was endorsed in 
two out of every three of the comments. Essentially, 
these favorable comments concurred in the Com- 
mission’s view that, in order to justify the con- 
tinued allocation to the Amateur Radio Service of a 
substantial portion of the spectrum in the face of in- 
cessant and important demands by other radio sery- 
ices, there must be a continuing movement towards 
the goals set forth in Section 97.1 of the Rules. The 
most frequently presented argument against incen- 
tive licensing was not based upon disagreement with 
the Commission’s view but, instead, was predicated 
upon the contention that an incentive licensing pro- 
gram would have no long range effect. It was felt 
that licensees who trained and educated themselves 
to obtain the higher classes of licenses would merely 

fall back to their present level of competence after 
achieving the higher status. This view cannot be 
accepted by the Commission for it is our belief that 
the education and training processes in any field of 
endeavor lead naturally to permanent improvement 
and progress in some measurable degree. Thus, we 
cannot reasonably conclude that a licensee who de- 
velops his skills and increases his knowledge to the 
extent required to successfully pass higher amateur 
radio examination requirements would then fail to 
retain a significant measure of that proficiency and 
learning. 

5. To support its proposal for an incentive licens- 
ing program, the Commission stated in the Notice 
its opinion that revision of the present license oper- 
ating privilege structure is an appropriate and de- 
sirable step to take at this time to insure progress 
and to place a proper emphasis upon the quality 
of the service as well as upon its mere numerical 
growth and activity. It is apparent from the com- 
ments that the large majority of amateur licensees 
support the Commission’s view and that the factors 
which prompted this proceeding remain valid. Ac- 
cordingly, the Commission concludes that a pro- 
gram providing for licensees with special privileges 
as an incentive to the general “upgrading” of 
licensees is in the public interest and should be 
adopted. 

6. The Commission proposed two higher classes 
of licenses for the incentive licensing program which 
would include the present amateur Extra Class 
license and a new license to be designated the 
Amateur First Class license. Eligibility for the 
Amateur First Class license was proposed to be 
limited to an Advanced, General or Conditional 

Class licensee who has held such license for at least 
one year. The examination for the new Amateur 
First Class license was to comprise a 16 word per 
minute code test and a written examination of a 
difficulty level between the present General and 
Amateur Extra Class license examinations. Inci- 
dent to the foregoing, it was also proposed that the 
present Advanced Class license would no longer be 
renewed as such and that present holders of this 
license would be issued the General Class license 

upon renewal. 

7. The proposal for creation of a new higher 
class of license to be known as the Amateur First 
Class license was very favorably received. The pur- 
pose of this license was to provide an intermediate 
advanced license as a “‘stepping-stone”’ to the highest 
license attainable, the Amateur Extra Class license. 
A large number of comments recommended that 
the Advanced Class licensees be granted ‘“‘grand- 
father” privileges to the new higher class license. 
Typical of these comments were the following: 

“In most fields of technical endeavor, long ex- 
perience and demonstrated technical ability are 
generally accepted as standard measures of com- 
examination. All written examinations will be 
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petence in the particular field. I believe both of 
these apply directly to the measurement of compe- 
tence in the amateur radio field and it is my belief 
that the present Advanced Class licensees rate very 
highly on both measures. The Advanced Class, in 
addition to the Amateur Extra Class, licensees are 
believed to be the most competent and experienced 
amateur operators at the present time. Since no 
new Advanced Class licenses have been issued since 
1952, all Advanced Class licensees have a minimum 
of 13% years (including a minimum of one year 
as a Class B licensee) of amateur radio experience 
in addition to having successfully passed a higher 
level of examination to obtain the incentive privi- 
leges which existed prior to 1953. It would, there- 
fore, appear that there should be no doubt as to 
the competence of the Advanced Class licensees to 
have the proposed new incentive privileges, since 
all of the licensees are the relative ‘Old-Timers’ of 
amateur radio in terms of amateur experience and 
all have previously demonstrated their higher level 
of competence by already having passed a higher 
level examination to earn incentive privileges within 
the amateur bands... .” 

“I believe you do an unjust disservice to this 

Advanced Class amateur group. These amateurs at 
one time or other did qualify for a more advanced 
technical knowledge than was required for an Ama- 
teur Radio Operators License. These operators have 
had many years of additional experience and it 
would normally be expected that they have ad- 
vanced their technical skills with the development 
of the art. This is usually presumed in the case of 
all the: professions, Je. 

“If the Commission will refer back to the 1946 
issues . . , they will note the magazines carried 
almost nothing in their advertisements pertaining 
to the sale of kits or complete units such as trans- 
mitters or transceivers. They were virtually non- 
existent in 1946 and for some years to come. This 
would point to another important fact favoring 
the advanced licensee. Specifically, we had to build 
everything except receivers from scratch. This in- 
cluded no small amount of designing, testing, lay- 
out, learning new and better ways, and above all 
furthering our ability technically as well as an 
amateur. Isn’t this one of the Commission’s re- 
quirements; in section: 97.175... 4. 

The American Radio Relay League stated that... 
“With no new Advanced Class licenses issued 

since 1952, it is readily apparent that the 40,000 
Advanced Class licensees constitute the largest 
group of ‘old timers’ which has contributed so sig- 
nificantly to the amateur radio service and the 
communications field generally. Almost without ex- 
ception, the Advanced Class licensees sincerely 
believe that the Commission will ‘break faith’ with 
them if their licenses are down-graded once again 
postiesCrenetal Classe ere. 
We believe that these arguments have consider- 

able merit. The Advanced Class licensees, who 
qualified by examination for the incentive privileges 
in effect prior to 1952, have operating experience 
of at least fifteen years and presumably have qual- 
ities which it is the purpose of this proceeding to 
foster. Accordingly, the recommendation for “grand- 
father” rights to the new license will be adopted 
and will apply to present holders of the Advanced 
Class license. 

8. Many comments in favor of the new license 
suggested that it be made available to any lower 
class licensee without a one year waiting period. 
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They contended that, although the primary purpose 
of the incentive licensing program was to encourage 
licensees by imposing license tenure and waiting 

time requirements. It was also frequently recom- 
mended that the proposed 16 word per minute code 
test requirement for the new license be reduced to 
13 words per minute, the requirement for the pres- 
ent General and Conditional Class licenses. Usually, 
the basis for this suggestion was that an increased 
code speed bears little relationship to the telephony 
frequency privileges which are proposed to be re- 
served 'to holders of the new license and that such a 
requirement would, therefore, present an unwar- 
ranted deterrent to obtaining the new license. Both 
of these suggestions, for the reasons presented, are 

considered valid and will be adopted herein. 
9. In the light of the foregoing, the Commission 

concludes that its proposal for a new higher class 
of license should be adopted with the following 
modifications. The present Advanced Class license 
shall be retained as the new higher class of license 
instead of creating the Amateur First Class license. 
Present holders of the Advanced Class license will 
be renewed as such with all the privileges and status 
appertaining to the new Advanced Class license. 
The Advanced Class license shall be available to 
any eligible applicant who successfully passes the 
examination requirements which include code test 
of 13 words per minute and a written examination 
comprising elements 3 and 4 (A) as set forth in 
Section 97.21 of the .Commission’s Rules, as 
amended herein. Since the code test for this license 
is being reduced to 13 words per minute, code test 
credit as well as credit for other elements, in ac- 
cordance with Section 97.25 of the Commission’s 
Rules, will be given to those applicants for the 
Advanced Class license who hold the General Class 
license. 

10. In its Notice, the Commission specifically 
invited comments as to whether there was sufficient 
interest and utility in the retention of the Amateur 
Extra Class license in view of the establishment of 
a new higher class of license. Most of the comments 
in this regard urged continuation of the Amateur 
Extra Class license for reasons typified by the 
following: 

“Great need exists for a license class that encom- 
passes the operating and technical requirements of 
the Extra Class license. Continued sophistication 
of electronic communications systems and_tech- 
niques requires parallel achievement on the part of 
the individual operator. The Extra Class license 
provides the avenues to this achievement, requiring 
as it does, a broad knowledge of most modern 
communications techniques. Its utility is logical 
with respect to the proposed Amateur First Class 
license in that it offers further opportunity for 
individual maturation . . .” 

“The continuance of the Amateur Extra Class 
license is desirable in any case. Given the incen- 
tives, the majority of currently licensed amateurs 

are capable of acquiring the qualifications for that 
class of license. For some, the effort required will 
be greater than for others, and comments sub- 
mitted on this Docket will undoubtedly provide pro- 
fuse evidence of the natural resistance of human 
nature to make such an effort if any other way of 
achieving the same benefits exists. But the fact re- 
mains, the requirements are reasonable and repre- 
sent a reasonable standard of competence for the 
reservoir of trained personnel which is one of the 
purposes of the Amateur Radio Service... .” 



“Retention of the Extra Class as the pinnacle of 
the amateur licensing system is strongly urged, If 
the qualification of the Extra Class was desirable 
in 1952, at the time of creating the Extra Class, it 
is much more so in 1965, with tremendous advances 
in radio techniques, all of which should see corre- 
sponding advance in the technical level of amateur 
TICIO ee 

In addition to the comments, we note renewed 
interest in the Amateur Extra Class license since 
the inception of this proceeding. The number of 
holders of this license has increased over 25% in 
little more than one year. On the basis of these 
factors, the Commission concludes that the con- 
tinued issuance of the Amateur Extra Class license 
as part of the incentive licensing program is ap- 
propriate and warranted. 

11. As the incentive for the upgrading of licenses, 
the Commission proposed the reservation of fre- 
quency segments in the 2, 6, 15, 20, 40 and 80 
meter bands for the exclusive use of the higher 
class licensees. Exclusive frequency operating privi- 
leges were endorsed in the majority of comments as 
the most meaningful incentive which could be of- 
fered to licensees. A small number of comments rec- 
ommended instead a reduction of power for lower 
licensee classes with the maximum authorized power 
reserved to the higher classes of licensees. The 
proposal for operating power privileges has been 
previously considered by the Commission but was 
not regarded as feasible for a number of reasons. 
These include the likelihood that power limitations 
would present numerous enforcement difficulties. 
Also, the Commission has noted that a great many 
licensees do not need or utilize more than about 
200 watts of power so that, apparently, power 
limitations are not particularly meaningful to at 
least these licensees. With regard to the reservation 
of frequency segments, the majority of the com- 
ments favored the proposal as adequately represent- 

ing those frequencies which are attractive and use- 

ful to licensees. An important exception related to 
the fact that there was no provision for any exclu- 

sive telephony segments for holders of the Amateur 
Extra Class license. This it was felt resulted in a 
total lack of incentive for amateurs who are pri- 
marily interested in radiotelephony to advance to 
this license class. The Commission believes that 
some exclusive telephony operating privileges as an 
incentive for the Amateur Extra Class license are 
appropriate. The other exception related to the pro- 
posal for reserved frequency space in the 2 meter 
band. Many licensees maintained that since this 
band is very useful for experimental operations, it 
should continue to be available to all licensees. The 
Commission agrees and will delete reservation of 
the proposed 144-155 Mc/s segment. In light of 
the foregoing, the Commission concludes that the 
proposal for the reservation of frequency segments 
for the exclusive use of higher class licensees as the 
incentive for licensee upgrading should be adopted. 
With regard to the particular frequency segments 
proposed in the Notice of Proposed Rule Making, 

it is defermined that they should also be adopted 
with the Modifications that Amateur Extra Class 
licensees shali be additionally exclusively entitled 
to operation in thé segments 3800-3825 kc/s ard 
21250-21275 kc/s and the proposal for reservation 
of frequencies in the 2 meter band will be deleted. 
A time schedule, which provides that the reserva- 
tion of about one half of the frequency ségments 
will be implemented in one year and the other half 

one year later, was proposed and will be adopted as 
modified to include, in the first year, the segments 
additionally reserved for the Amateur Extra Class 
license. Notwithstanding this schedule, the Commis- 
sion intends careful review and if it is determined 
that there is insufficient occupancy of any part of 
the reserved frequency segments then the effective 
date of the implementation schedule will necessarily 
be stayed in whole or in part, as appropriate. 

12. The Commission proposed that the Condi- 
tional Class license would no longer be available to 
new applicants who claim eligibility solely by virtue 
of active duty in the armed forces. With the recent 
increases in the armed forces, it is apparent that 
adoption of this proposal may adversely affect 
numerous persons on active duty. Accordingly, the 
Commission has determined that this proposal 
should not be adopted at this time. 

13. The commission also proposed that new 
holders of the Novice Class license shall be given a 
two year non-renewable license term in lieu of the 

present one year non-renewable term. It was further 
proposed that, effective one year after adoption of 
these rule changes, telephony privileges for the 
Novice Class licensees in the frequency segment 
145-147 Mc/s shall be deleted. Extension of the 
Novice Class term was intended to afford licensees 
an additional period for the development of their 
proficiency and knowledge before attempting to 
advance to higher classes of licenses. Deletion of 
Novice Class telephony privileges was designed to 
foster the code proficiency of these licensees. Almost 
without exception, the few comments on these pro- 
posals supported these rule amendments. The 
Commission concludes that the considerations which 
prompted these proposals remain valid and _ that, 
therefore, these rule changes should be adopted. 

14. The Commission proposed that amateur sta- 
tions would be assigned distinctive call signs to 
denote the licensee’s class of operator privileges. 
The proposed schedule for assignment of distinctive 
call signs provided that call signs of most lower 
class licensees would have three letter suffixes and 
a license class identifier in the prenx and that 
higher class licensees would have new call signs 
consisting of single or double letter prefixes and 
double letter suffixes. Essentially, therefore, the pro- 
posal contemplated that most present station call 
signs would be changed to some extent. As stated 
in our Notice, the primary purpose of a distinctive 
call sign schedule was to enable the Commission’s 
monitoring personnel to readily determine whether 
licerisees are operating within the range of their 

privileges. A very large percentage of the licensees 
who commented Qbiected to this proposal usually 
for the reason that they had become both attached 
to and widely associated with their cali Signs. In its 
comment, the American Radio Relay League, Inc., 
sums up this attitude as follows: — 

“Most amateur radio operators regard their cai} 
signs as next in importance to their names. The 
suffix, in particular, has assumed the character of a 
person’s last name. For many amateurs, years of 
effort and operating proficiency have earned awards 
recognized by other amateurs and amateur organ- 
izations throughout the world”, 

The Commission is sympathetic to the importance 
wnich the majority of amateurs appear to attach 
to their present call signs. For this reason, we have 
carefully re-ex@mined the basis for this proposal 
to determine if the interests of the effective adminis- 
tration and enforcement of the Amateur Radio 
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Service can otherwise be served. We have concluded 
that there are two factors which warrant at least the 
postponement of a distinctive call sign schedule. 
First, we believe that in the future, as in the past, 
the Commission can rely upon the proven ability 
of most amateur licensees to operate within the 
limits of prescribed authority and to largely regu- 
late their own radio service. Second, automatic data 
processing now makes available listings of amateur 
licensees with their classes of operator licenses 

which can be utilized by monitoring personnel for 

reasonably prompt identification purposes provided 

that enforcement requirements remain minimal. In 

view of the foregoing, the Commission has decided 

not to adopt the proposal for distinctive call signs 

at this time. 
15. One aspect of the proposed distinctive call 

sign schedule related to the assignment of call 
signs with a single letter prefix and a double letter 
suffix (e.g. W2AB, K1AA). These call signs are 
popularly referred to as “two letter” call signs and 
are cherished as the mark of an “old timer”. At 
the present time the Commission has about 8,000 
of these call signs available for assignment and it 
is our finding that the proposal for their disposition 
remains essentially appropriate. Accordingly, the 
following rule changes relating to the assignment 
of two letter call signs are adopted. To reflect 
both longevity and/or attainment in amateur 
licensing, the available two letter call signs will con- 
tinue to be assigned to previous holders and will 
also be assigned to holders of the Amateur Extra 

Class license who submit proof of having held an 
amateur radio station license issued by the United 
States Government 25 years or more prior to the 
date of application therefor. Present holders of two 
letter call signs can continue to hold them even if 
they do not meet this criteria. The $20.00 special 
call sign request fee will be applicable to these re- 
quests. Applicants will not be permitted to select 
specific two letter call signs. However, a former 
holder of a specific two letter call sign may regain 
such call sign if it is available in accordance with 
Section 97,51(a) (1) and (2). Finally, new holders of 

these call signs wii Oe limited to one such assign- 
ment since there are so few available. 

16. A number of alternative and counter pro- 
posals relating to incentive licensing are reflected 
in the following formal petitions which have been 
considered but must be denied for the reasons 
stated. RM-775, submitted by Mr. Joseph L. 
Kofron (K7VUI) of Las Vegas, Nevada, proposes 
that in order to afford youngsters a longer opportu- 
nity to gain amateur operating experience the 
Novice Class license be made renewabie by licensees 
twelve years of age or younger. The Novice Class 
License term will be extended in this proceeding to 
two years for all licensees, thus obviating the basic 
purpose for this proposal. In RM-389, Mr. Martin 
K. Barrack (WA2ZKR) of Bronx, New York, pro- 
poses the deletion of telephony privileges for Novice 
Class licensees, a proposal already adopted herein. 
He also proposes the reduction of frequency oper- 
ating privileges for the Technician Class License. 
This proposal, to the extent feasible and necessary 
at this time, has been partially adopted herein. In 
the other direction, Mr. Alex §. Labounsky 
(WA2MTB) of Oyster Bay, New York, submitieg 
RM-464, proposing extension of Technician Class 
privileges to the entire 144-148 M./.~ A 

' : wvic/S frequency 
band. This proposal is, of COU"se, inconsistent with 
the reduction of Technician, Class privileges adopted 
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herein. Mr. Labounsky also submitted RM-771 in 
which he proposes a new “Engineer” Class amateur 
license with examination to exceed the difficulty of 
that for the Amateur Extra Class license. An ‘“‘Inter- 
mediate Class’ license is suggested in RM-385 by 
Mr. Chester L. Smith (K1CCL) of Bedford, Massa- 
chusetts, to serve as a “stepping stone’”’ between the 
Technician Class and higher classes of licenses. 
Finally, in RM-805, Lt. Col. Irving B. Mickey 
(W2LCB) of Schenectady, New York, would like 
only three classes of amateur licenses with new op- 
erating limitations. All of these proposals for new 
or limited classes of licenses are contrary to the 
license class structure adopted herein. 

17. Docket 12912, entitled “Inquiry into the 
status of the Extra Class Amateur Radio license set 
forth in Part 12 of the Commission’s Rules”, has 
not yet been terminated. The Notice in that pro- 
ceeding requested comments as to whether or not 
special privileges should be given to holders of the 
Amateur Extra Class license. The issues raised in 
Docket 12912 have been considered and resolved 
herein, and, accordingly, that proceeding will be 
terminated in a separate Order. 

18. The foregoing determinations represent the 
Commission’s disposition of each of the proposals 
and counter proposals in this proceeding. In reach- 
ing its conclusions, the Commission has made every 
reasonable effort to provide an opportunity for the 
remodeling and revitalization of the Amateur Radio 
Service without changing its basic character and 
spirit and without depriving any amateur licensee 
of the major portion of his present operating privi-— 
leges. It remains only for a licensee to prove him- 
self and to improve the Amateur Radio Service by 
voluntarily upgrading his license to the highest level 
of achievement of which he is capable. We are con- 
fident that we can rely upon the amateurs in this 
regard and that, therefore, this incentive licensing 
program will result in a radio service which will be 
a source of pride to both amateur licensees and the 
Commission. 

19. In view of the foregoing, the Commission 
finds that the amendments to Part 97, Amateur 

Radio Service, as set forth in the attached Ap- 
pendix are in the public interest, converilence and 

necessity. The authority for such amendments is 

contained in Section 4 (i) and 303 of the Commu- 

nications Act of 1934, as amended. 
20. Accordingly, IT IS ORDERED, That effec- 

tive November 22, 1967, Part 97 of the Commis- 
sion’s Rules IS AMENDED as set forth in the 
attached Appendix. 

21. IT IS FURTHER ORDERED, That, in addi- 
tion to the eleven petitions set forth in the heading 
to this proceeding, the pending petitions of Lt. Col. 
Irving B. Mickey (RM-805) filed June 14, 1965, 
Mr. Joseph L. Kofron, (RM-775) filed April 28, 
1965, Mr. Alex S. Labounsky (RM-773 and 
RM.464), filed April 27, 1965 and July 10, 1963, 
respectively, Mr. Martin K. Barrack (RM-389), 
filed December 12, 1962, have been fully considered 
and, to the extent that they are at variance with, the 
rule changes adopted herein, they ARE JYeéNIED. 

22. IT IS FURTHER ORDEREJ, That this 
proceeding IS TERMINATED. 

FEDERAL COMMUNICATIONS COMMISSION 
Ber, F. Waple 

Attachment: Secretary 

Appendix 

NOTE: Rulés changes herein will be covered by 
T.S. V1(66)-4. 



APPENDIX 
Part 97 of the Commission’s Rules is amended as 
follows: 

1. Section 97.7 is amended to read as follows: 
S 97.7 Privileges of operator licenses. 

(a) Amateur Extra Class and Advanced 
Class. All authorized amateur privileges including 
exclusive frequency operating authority in accord- 
ance with the following table, effective on the dates 
shown: 

Class of license Effective 
Frequencies authorized Date 

3500-3525 kc/s 

3800-3825 kc/s Amateur November 22, 
7000-7025 kc/s Hein 1968 

14000-14025 kc/s ari 

21000-21025 kc/s y 
21250-21275 kc/s 

3500-3550 kc/s 
7000-7050 ke/s gue ates November 22, 
14000-14050 kc/s sats 1969 
21000-21050 kc/s 

3825-3850 kc/s 
7200-7225 kc/s Amateur 
14200-14235 kc/s| Extra and ae ee 22, 
21275-21300 kc/s Advanced 
50-50.1 Mc/s 

3825-3900 kc/s 
7200-7250 kc/s Amateur November 22, 
14200-14275 kc/s Extra and 1969 

Advanced 21275-21350 kc/s 
50-50.25 Mc/s 

(b) General Class and Conditional Class. All 
authorized amateur privileges except those exclusive 
frequency operating privileges which are reserved 
to the Advanced Class and/or the Amateur Extra 

Class. hy . 
(c) Technician Class. Au authorized amateur 

privileges on the frequencies 50.25-54 Mc/s and 
145-147 Mc/s and in the amateur frequency bands 

above 220 Mc/s. 
Note: Technician Class licensees may additionally 

operate on the frequencies 50-50.1 Mc/s until No- 
vember 22, 1968, and 50.1 to 50.25 Mc/s until 
November 22, 1969. 

(d) Novice Class. Those amateur privileges 
designated and limited as follows: 

(1) The dic. plate power input to the 
vacuum tube or tubes supplying power to the an- 
tenna shall not exceed 75 watts, and the transmitter 
shall be crystal controlled. 

(2) Operation on the frequency bands 3700- 
suo. kc/s,, 1150-7200 (kc/s, 21,10 to 21.25. Me/s, 
and 145-147 Mc/s is authorized for radiotelegraphy 

using only type A-1 emissi0u. re, 
Note: Novice Class licensees may 20ditjQnally 

operate until November 22, 1968, on 145-147 Mc/s 
for radiotelephony using types of emission as set 
forth in S 97.61. 

2. Section 97.9(b) is amended to read as follows: 
S 97.9 Eligibility for new operator license. 

* * % * * 

(b) Advanced Class. Any citizen or na- 
tional of the United States. 

3. Section 97.21 is amended to read as follows: 
S 97.21 Examination elements. 

Examinations for amateur operator privileges 
will comprise one or more of the following ex- 
amination elements: 

(a) Element 1(A): Beginner’s code test at 
five (5) words per minute; 

(b) Element 1(B): General code test at thir- 
teen (13) words per minute; 

(c) Element 1(C): Expert’s code test at twenty 
(20) words per minute; 

(d) Element 2: Basic law comprising rules and 
regulations essential to beginners’ operation, includ- 
ing sufficient elementary radio theory for the under- 
standing of those rules; 

(e) Element 3: General amateur practice and 
regulations involving radio operation and apparatus 
and provisions of treaties, statutes, and rules affect- 
ing amateur stations and operators; 

(f) Element 4(A): Intermediate amateur prac- 
tice involving intermediate level radio theory and 
operation as applicable to modern amateur tech- 
niques, including, but not limited to, radiotelephony 
and radiotelegraphy; 

(g) Elements 4(B): Advanced amateur practice 
involving advanced radio theory and operation as 
applicable to modern amateur techniques, including, 
but not limited to, radiotelephony, radiotelegraphy, 
and transmissions of energy for measurements and 
observations applied to propagation, for the radio 
control of remote objects and for similar experi- 
mental purposes. 

4. Section 97.23 is amended to read as follows: 
S 97.23 Examination requirements. 
Applicants for original licenses will be required 

to pass the following examination elements: 
(a) Amateur Extra Class: Elements 1(C), 

e, 4(A), and 4(B); 
(b) Advanced Class: 

and 4(A); 

(c) General Class and Conditional Class: 
Elements 1(B) and 3; 

(d) Technician Class: Elements 1(A) and 3; 
(e) Novice Class: Elements 1(A) and 2. 

5. Section 97.25(c) is amended to read as follows: 
S 97.25 Examination credit. 

% % * * * 

(c) An apvlicant for the Amateur Extra Class 
operator license will be given credit for examina- 
tion elements 1(C), 4(A), and 4(B), if he so requests 
and submits evidence of having held valid amateur 

radio station or operator license issued by any 

agency of the United States Government during or 
prior to April 1917, and qualifies for or currently 
holds a valid amateur operator license of the Gen- 
eral or Advanced Class. 

* * * * * 

6. Section 97.29(a) is amended to read as follows: 

Elements 1(B), 3, 

(a) The examination for Amateur Extra, Ad- 
vanced, and Genera! Classes of amateur opérator 
licenses will be conducted by an authorized Com- 
mission employee or representative at locations and 
at umic’ Specified by the Commission. 

_ % * * * 

7. Section 97.31(b) is amended to read as follows: 

S 97,31 Grading of examinations. 
Co ** e * 1" 

(b) Seventy-four percent (74%) is the passifig 
grade for written examinations. For the purpose 
of grading, each element required in qualifying for 
a particular license will be considered as a separate 

[Continued on page 125] 
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oin “THE TROUBLESHOOTERS’ 
who get paid top salaries for keeping today’s electronic world running 

Behind today’s microwave towers, pushbutton phones, computers, 

mobile radios, television equipment, guided missiles, etc., stand THE 

TROUBLESHOOTERS—the men who inspect, install, and service 

these modern miracles. They enjoy their work and get well paid for it. 

Here’s how you can join their privileged ranks—without having to quit 

your job or go to college to get the necessary training. 

UST THINK how much in demand 
you would be if you could pre- 

vent a TV station from going off 
the air by repairing a transmitter 

.. keep a whole assembly line mov- 
ing by fixing automated production 
controls...prevent a bank, an air- 
line, or your government from 
making serious mistakes by servic- 
ing a computer. 

Today, whole industries depend 
on Electronics. When breakdowns 

or emergencies occur, someone has 
got to move in, take over, keep 
things running. That calls for anew 
breed of technicians—The Trouble- 
shooters, 

Because they prevent expensive 
mistakes or delays, they get top pay 
—and a title to match. At Xerox 
and Philco, they’re called Techni- 
cal Representatives. At IBM they’re 
Customer Engineers. In radio or 
TV, they’re the Broadcast Engi- 
neers. 

What do you need to break into 
the ranks of The Troubleshooters? 
You might think you need a col- 
lege degree, but you don’t. What 
you need is know-how — the kind a 
good TV service technician has— 
only lots more. 

What You Need to Know 

As one of The Troubleshooters, 
you'll have to be ready to tackle a 
wide variety of electronic problems. 
You may not be able to dismantle 
what you’re working on— —you must 
be able to take it apart © in Your 
head.” You'll have tg know enough 

Electronics i6 understand the en- 
gineering specs, read the wiring 
diagrams, and calculate how the 
circuits should test at any point. 

Learning all this can be much 
simpler than you think. In fact, you 

can master it without setting foo 
in a classroom or giving up you 
job! 

For over 30 years, the Clevelan 
Institute of Electronics has special 
ized in teaching Electronics a 
home. We’ve developed specia 
techniques that make learning easy 
even if you’ve had trouble studyin; 
before. Our AUTO-PROGRAMMED?™! 
lessons build your knowledge a 
easily and solidly as you'd build ; 
brick wall—one brick at a time 
And our instruction is personal! 
Your teacher not only grades you 
work, he analyzes it to make sur: 
you are thinking correctly. And h| 
returns it the same day received. | 

Get FCC License or Money Back 

CIE can teach you Electronics si 
well that you can easily pass th) 
government exam for your FC( 
(Federal Communications Com| 
mission) License—widely re 
spected and sometimes legally) 
required proof that you are an elec| 
tronics expert. Nine out of 10 Cll) 
graduates who take the FCC exan) 
pass—while 2 out of 3 non-Cl] 
men fail. 

This is why we can offer ou! 
famous FCC License Warranty: ij) 
you don’ t pass the FCC exam upo) 

completion ¢{ an FCC course, you | 
tuition will be refunded in full. 

Mail Card for 2 Free Books 

Want to know more? Mail th 
bound-in postpaid card for ou} 
40-page catalog describing CI] 
courses and special book on how t } 
get a Government FCC License. 1] 
card has been removed, just sen} 
your name and address to CIE ¢ 
the address shown below. 

> 

CIE 
Cleveland Institute 
of Electronics 
1776 E.17th St., Dept. CQ-33, 
Cleveland, Qhio aaa 

ENROLL UNDER NEW G.I. BILL 
All CIE courses are available uns | 
der the new G.I. Bill. If you served | 
on active duty since Jan. 31, 1955, | 
or are in service now, check box | 
on card for G.I. Bill information. 

For further information, check number 19, on page 126 
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Just detach and mail 

this postpaid card 

ClE Eiowr To Succeed | 
Cleveland institute 
of tranics In Electronics... 

-- Find out how to 

PREPARE AT 

HOME FOR A 

HIGH-PAY JOB 

and how to 

fo) fe) )6=6=6CGET AN 
How to geta / FCC LICENSE 

air 66 OR YOUR 
and what It means to you... MONEY BACK 

u an PP wt VL tiitG POSTINI piveuwovrs 

in all of which the door to opportunity is 
swinging wide. Again the radio amateur with 
his far-from-sketchy background acquired 
through his self-training, has a tremendous 
advantage. To what he already knows of the 
basic theory and practice of the electronics 
art, add concentrated, directed training in a 

recognized school specializing in the subject 
and his professional progress can well be 
unlimited. 

Suppose we first examine what can be 
probably classed as the fastest growing 
specialty in the field . . . electronic data 
processing. To the man on the street the 
equipment required for this intricate art is 
casually referred to as ‘computers’ or, more 
facetiously, ‘electronic brains.’ It is hardly 
necessary to mention the extent to which 
such so-called computers have invaded the 
business world. From relatively modest 
devices suitable for small business operations 
up to their big brothers costing into the 
several millions, their impact on modern 
living has been tremendous. Computers have 

(2 22 OS 82 2S OS ee OS OS & SS BE BD Oe Oe ES OD OF OD SS Ge om Oe os oe rs es es Oe GP OS On OS GS Oe OD ae ey SS © oe ee Gs oe oe 2S OD GP os GS Ge & 2S oS > ow os oe oe OD 

Readers of CQ Magazine: 

& 

Cleveland institute of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 

Please send me without cost or obligation: 

TD Your 40-page book ‘‘How To Succeed In Elec- 
tronics’ describing the job opportunities in Elec- 
tronics today, and how your courses can prepare 
me for them. 

2 Your book on ‘‘How To Get A Commercial 
FCC License.” 

| am especially interested in: 

Electronics Technology Electronic Communications 

First Class FCC License Industrial Electronics 

Broadcast Engineering Advanced Engineering 

Name 
(please print) 

Address 

City 

Stateu = Arete ae Zip ee Age 

Check here for G. I. Bill information 
py 

Bsa 

Fp NHSC ty Accredited Member National Home Study Council 

2 A Leader in Electronics Training... Since 1934 ro) 
4 
7, 

Me st CQ-33 

As a radio amateur, where do the com- 

puters fit your picture? Man... they are a 
natural for you if a career in this field holds 
appeal! The mere fact that you are a ham, 
gives you two strikes on them right off the 
bat! You are already familiar with practi- 
cally all of the components entering into the 
fabrication of one of these scientific mon- 
sters. Resistors, capacitors, vacuum tubes, 
silicon and germanium recitifiers, transistors, 
relays . . . ad infinitum; the terms roll off 
your tongue as smoothly as honey dripping 
from a comb! Schematic diagrams you take 
in stride . . . interpreting wavy patterns on 
oscilloscopes are as simple for you as read- 
ing time from a clock! So, what more do 
you need to take your place in this fast 
growing, well paying and challenging field? 
Just one thing will place your feet on the 
road to success in this complex industry .. . 
specialized training! Expansion of the ex- 
cellent basic knowledge gained through your 
amateur radio experience will reward you 
handsomely. There are many commercial 
schools today which offer such training... 
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CIE’s FAMOUS WARRANTY:| 

You get a 
Government | 
FCC License — 
...or Your : 
Money Back! 

-A@ GiVd 38 TIM 3DVLSOd 

PLLer OUD ‘PpUue|eASs|O 
9984U9S UAZL ISOF SGZZL 

9293/53 JO B3NaIASU] PUuelseasg1gD 

TRADI TAUPONE OPHIRATOR LIOANGH, NI 
FIRST CLASS ; 

(Genera! Rediotelephone Certificate) 

TOMMY WILLIS DUFFY 

1, 19 AT THREE OCLOCK A.M, CAST we 

AR ENnonsemenT - Seeremaca 11, 1963 ~ 0, New YORK 

ie Orricer 

ecloveat tion swveracarbiiees Cam messiin, 

‘emma = Lh ka ae Ge * 

_NOT VALID UNTIL ee x 

SOLIS PSUN 3uy}U! Paylew 4I AvessooeN dwej}s o6ejsod ON 

a 
O 
2 
f) 
tr) 

For free details, fill out other side 
of postpaid card, detach, and mail 

lf card has been removed, write Cleveland Institute of 

Electronics, 1776 East 17th St., Cleveland, Ohio 44114 
OIHO ‘GNV13A319 $898 “ON LiWddd 

SSVI) LSuld 

wide variety of electronic problems. you don’t pass the FCC exam upo | 
You may not be able to dismantle completion of of an FCC course, you © 

what you’re working on—you must tuition will be refunded in full. oI 
be able to take it apart “ in your 
head.” You'll have ts know enough Mail Card for 2 Free Books 

Electronics t0 understand the en- Want to know more? Mail th 
gineering specs, read the wiring bound-in postpaid card for ou 
diagrams, and calculate how the 40-page catalog describing Cl 
circuits should test at any point. | courses and special book on how t 

sigeh get a Government FCC License. ] | 

shaming al ths can, be Zmuch Card hasbeen removed, jst se P y AS: » YOU your name and address to CIE : 
the address shown below. 

> 

CiE 
Cleveland Institute 
of Electronics 
1776 E. 17h St., Bee CQ-33, 

ENROLL UNDER NEW G.I. BILL 

All CIE courses are available un- 
der the new G.I. Bill. If you served 
on active duty since Jan. 31, 1955, | 
or are in service now, check box 
on card for G.I. Bili information. 

For further information, check number 19, on page 126 
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‘Is There One In Your Future? 
BY HOWARD SS. PYLE, W70E 

Part Il: OPPORTUNITIES UNLIMITED 

L our initial installment we dis- 
cussed the wide areas of opportunity which 
the radio operating field offered to the as- 
pirant to an electronics career. This time we 
shall examine many more of the diversified 
applications of this fascinating profession 
in all of which the door to opportunity is 
swinging wide. Again the radio amateur with 
his far-from-sketchy background acquired 
through his self-training, has a tremendous 
advantage. To what he already knows of the 
basic theory and practice of the electronics 
art, add concentrated, directed training in a 
recognized school specializing in the subject 
and his professional progress can well be 
unlimited. 

Suppose we first examine what can be 
probably classed as the fastest growing 
specialty in the field . . . electronic data 
processing. To the man on the street the 
equipment required for this intricate art is 
casually referred to as ‘computers’ or, more 
facetiously, ‘electronic brains.’ It is hardly 
necessary to mention the extent to which 
such so-called computers have invaded the 
business world. From relatively modest 
devices suitable for small business operations 
up to their big brothers costing into the 
several millions, their impact on modern 
living has been tremendous. Computers have 

even found a place for themselves in our so- 
cial lives; witness the ‘marriage computers’ 
which with but a few ‘clicks, clacks and 

whirs’ produce in a few short minutes a 
matching mate with whom to share a life- 
time of marital bliss! 

As a radio amateur, where do the com- 

puters fit your picture? Man... they area 
natural for you if a career in this field holds 
appeal! The mere fact that you are a ham, 
gives you two strikes on them right off the 
bat! You are already familiar with practi- 
cally all of the components entering into the 
fabrication of one of these scientific mon- 
sters. Resistors, capacitors, vacuum tubes, 
silicon and germanium recitifiers, transistors, 
relays . . . ad infinitum; the terms roll off 
your tongue as smoothly as honey dripping 
from a comb! Schematic diagrams you take 
in stride . . . interpreting wavy patterns on 
oscilloscopes are as simple for you as read- 
ing time from a clock! So, what more do 
you need to take your place in this fast 
growing, well paying and challenging field? 
Just one thing will place your feet on the 
road to success in this complex industry .. . 
specialized training! Expansion of the ex- 
cellent basic knowledge gained through your 
amateur radio experience will reward you 
handsomely. There are many commercial 
schools today which offer such training... 
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If your leaning is toward retail merchandising, a shop of your own can be a reality rather than an 

idle dream if you have acquired the electronic ‘know-how.’ 

in a succeeding installment we’ll tell you 
more about them. 

Suppose though, fascinating as it is, data 
processing does not have as much appeal 
for you as some other branch of electronics. 
Could be you’re an aviation enthusiast may- 
be; perhaps do a bit of flying on your own; 
have always rather leaned toward finding a 
place in the aviation field somewhere. Why 
not? Obviously, ham radio also holds a fas- 

cination for you; what more delightful pros- 
pect could you find than combining the two 
into a most rewarding career? Again your 
ham activities have given you the basic 
electronic training; your enthusiasm for 
aviation has doubtless taught you some of 
the words if not the ‘music’ of aviation 
techniques. Get yourself a bit of specialized 
training through a good school offering avia- 
tion electronics in its curriculum and you'll 
find the personnel manager of just about any 
airline or aircraft factory pushing a job ap- 
plication at you before you can blink an eye! 

You say that we still haven’t rung the 
right bell? All right how about this? You’ve 
always been a ‘cloud-gazer’; like to lie on 
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your back in the shade of a tree and watch 
the summer cirrus and nimbus drift lazily 
above you. An occasional glance at the 
weather cock on your home-brewed weather 
vane confirms the direction of cloud move- 
ment. In inclement weather, the ‘dip stick’ 
in your home-made stove pipe rain gauge, 
tells the dampening story and the mules’ tail 
on your cardboard barometer changes color 
with the whims of Mother Nature. In other 
words, a study of the over-all weather pic- 
ture, viewed from a laymans’ standpoint, has 

always had a fascination for you. Add your 
ham radio interest to it, take a course in 

meteorological electronics and you’re well 
on your way to a fascinating future! And, by 
no means discard the thought that the U. S. 
Weather Bureau is the only prospect for 
remunerative, pleasant employment as a 
meterological electronics engineer or tech- 
nician. All of the major airlines maintain 
intricate weather observing and forecast 
equipment . . . marine interests and others 
have vital need for this information and 
have provided themselves with equipment 
with which to get it. The major part of such 
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Electronic data processing equipment such as shown, incorporating thousands of intricate com- 
ponents, offers a wide field of opportunity for skilled electronic engineers and technicians. 

equipment makes use of hundreds of elec- 
tronic components where your dual skills 
can well be a part of an exciting field of 
endeavor. 

With as many facets as an exquisite pre- 
cious stone, it would be most difficult to 

cover all of the myriad diversified branches 
of the electronics science. We have touched 
on but a few which offer exciting careers for 
the technically inclined. For those whose 
amateur ambitions have run more to oper- 
ating techniques, minimizing technical at- 
tainments, many doors are open to them in 
the electronics industry as well. To be a 
licensed amateur at all calls for at least a 
fundamental knowledge of electronics and 
more is bound to ‘rub off’ even though ham 
activity is confined mainly to microphone 
and key. An amazing number of amateurs 
are employed in stores catering to the ham 
trade and in the electronics mail order 
houses. If you have an interest in merchan- 
dising there are many opportunities here 
where your knowledge of component parts, 

acquired during your ham career, is a valu- 
able asset to prospective employers. Even 

though you may be of the younger group, 
just recently out of school and casting about 
for a gainful career, you can find it in many 
such merchandising outlets. Even as a stock 
boy initially, later a counter clerk, followed 
perhaps by travelling sales assignments, can 
all lead to department manager positions and 
eventually, if you have what it takes, to top- 
level executive positions. For the ham who 
chooses to make his start in electronics 
through the merchandising field, we would 
strongly urge that he augment his knowl- 
edge of the technical aspects through en- 
rollment in one of the many excellent elec- 
tronics trade schools. Whether resident or 
home study training is undertaken is im- 
material; if you live in a city where such a 
school exists, very likely they are offering 
evening classes. At points where such 
schools are non-existent, the equivalent 
training is readily available by mail. Which- 
ever method of increasing your knowledge 
you choose will increase your value to your 
employer and it naturally follows that your 
opportunity for advancement will follow 
suit. 
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Closely allied to merchandising is elec- 
tronics manufacturing. Before merchandise 
can be offered for sale through conventional 
channels, it must first be fabricated. An awe- 

some number of U. S. factories are devoted 
exclusively to the manufacture of electronics 
devices for Government and commercial 
customers as well as for the general public. 
Huge work forces ranging through a score 
or more of trades and professions, are reg- 
ularly employed by these plants. Unbounded 
opportunities exist here for the profession- 
ally trained electronics engineer, preferably 
with a scholastic degree. As great a demand 
exists for the skilled electronics technician. 
Engineers are mainly used in the design and 
testing laboratories of major manufacturers; 
often their services are utilized in exacting 
and intricate inspection assignments, as well. 
Many technicians occupy important posts 
in the inspection departments; others are 
engaged in intricate assembly and wiring 
operations. 
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Employment opportunities for women in 
a wide range are probably greater in the 
manufacturing and merchandising branches 
than in any other electronics group. Hun- 
dreds of female employes are used by most 
of the prominent manufacturing plants, in 
a variety of occupations. Assembly, wiring, 
component packing, shipping, sorting, in- 
spection duties and, of course, clerical ca- 
pacities account for most of these. An intel- 
ligent knowledge of electronics components, 
acquired either through amateur radio ac- 
tivity or schooling or perhaps both, is a 
valuable asset here as well and favorably 
affects advancement. 

By no means should we overlook the 
numerous opportunities existing in practi- 
cally all branches of electronics in various 
Federal agencies and in, state, county and 
municipal fields. Federal employment can 
run the gamut from operating and mainte- 
nance duties through research, design, space 
exploration applications, inspection, testing 



‘'THE NEW RTTY 
lice and fire departments, state patrols, +4 A N D B O O K | 
highway department communications . . . all 
joffer a wide variety of opportunity in both 
operation and maintenance of electronics 
‘equipment. Once more the trained individual 
takes high priority over his lesser brother 
with a smattering of electronics knowledge THE NEW 
gained through High School physics plus 
what has ‘rubbed off’ by casual contact with 
the subject. 
We would be remiss in these pages were 

we not to mention the Radio-TV dealers. 
Every one of these thousands of ‘entertain- 
ment merchandisers’ must provide a tech- 
nical service for their customers. Antennas 
‘must be installed, equipment properly con- 
nected thereto; trouble or total failure of 
radio or TV sets must receive technical at- 
tention. Obviously, even though such deal- 
ership is but a one man operation, technical 
know-how is a must. Larger shops employ 
‘from. one to sometimes dozens of trained 
technicians. With amateur background and 
specialized training in the location and re- HANDBOOK 
pair of electronics faults, such shops are an 
open market for your services. Many a tech- 
nician has started on the service bench in 

Byron H. Kretzman 
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such a shop and not too long later become A treasury of vital and “hard to get” 
the successful proprietor of an establishment information. Loaded with equipment 
of his own. The radio technician ‘trouble- . . 
shooter’ is the ‘Doctor’ of the electronics schematics, adjustment procedures, We age and his services are in constant demand. erating procedures, etc. A valuable asset 
BERR ears eye Pouca, Cub, Its to both the beginning and the experi- impossible in a series such as this, to even . 4 ’ . 

|| begin to cover the splendid opportunities enced RITY’er. Special section on getting 
| and the rewarding careers to be attained in started, all written by Byron Kretzman, 
;| the field of electronics. Reams have been oe 
.| published covering the subject .. . they W2ITP, a well known authority ul me '| would make several sizeable volumes. It is field. This book is a must for your library! 
|| Significant that almost unanimously they Only $3.95. 
__ Stress training as the most valuable adjunct bNaw Vora Staterresidents. Must add -eales 

to a successful career in this most rapidly tax applicable to your area. 
.| expanding field. And, as we have also em- | | eT 
Sues ized, basic;electronics aknowledgegaciy| [Gcik aa Rae | one ne 

quired as a licensed radio amateur, plays a 
.| very large part in preparation for formal, 
| guided pursuit of an electronics education. 
| In our final installment we shall discuss the | | 

facilities available to you as a radio amateur 
| to increase your understanding of theory | 
_| and principles as well as the practical ap- 

j 
j 
! 
} 
I 
{ 

| plication of the science of electronics. If 
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CQ Magazine 
14 VANDERVENTER AVENUE 

PORT WASHINGTON, L.I., N.Y. 11050 

SIRS: My check (money order) for $ 

is enclosed. Please send _ ________ copies of the 

“The New RTTY Handbook. 

CS WAS et ee ee ee SS ee ee | 

| you are seriously interested in an electronics Name 
| career, you will find it most rewarding to ‘ : : ; Address | pay close attention to the material which 
-| we will offer in the closing installment of City State Zip eee 
| this series. a 4 EE A BS A WS ER OE OSS SR We A OS SE SS Ee 
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Trying new antenna designs is one of 
the most fascinating aspects of ama- 
teur radio for many. The author dis- 
cusses how time, energy and often 
money can be saved by the antenna 
experimenter by following a logical 
sequence in testing out a new design 
and, particularly, by first constructing 

a test model. 

7: author, like many amateurs, 

takes a particular interest in the field of an- 
tennas and, like most amateurs of similar in- 

terest, has erected a number of antennas 

which looked fine on paper but proved very 
disappointing in performance. Perhaps some 
designs didn’t prove worthwhile because a 
basic technical error was made or because 

TEST MODELS FOR H.F. 
ANTENNAS | 

the antenna was simply installed improperly. 
But, whatever the cause, a great deal of time 

and often some money for materials was 
lost. 

It was decided to solve this problem: by 
taking a hint from the professionals and fol- 
low a more logical sequence in building an- 
tennas than simply going from sketch to 
full-scale installation. The ideas in this article 
are simply offered as such, based on the ex- 
periences of the author, to derive more 
pleasure and eliminate unnecessary expense 
in antenna experimentation. 

Mathematical Analysis 

Almost all formal laboratory studies on 
an antenna idea begin with a mathematical 
analysis of a proposed design. The analysis 
might indicate the worth of the design or 
highlight any special factors to be consid- 

* P.O. Box 188, N. Stonington Village, Conn. 
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ered in constructing the physical array. The 
mathematics, on the other hand, might be 
incapable of fully describing some array 
with constructed physical parameters except 
to indicate its general expected performance. 
With this information, a model antenna op- 

erating in the v.h.f. or u.h.f. range is usually 
constructed and tested. Parameters are varied 
to study their effect upon performance. 
Finally, if these steps indicate some worth- 
while design can develop, one or more h.f. 
prototypes are built and tested as the final 
proof of the design. 

Most amateurs are not equipped to con- 
duct any extensive mathematical analysis of 
an antenna. However, even a simple pic- 
turing of the current flow in the various sec- 
tions of a directly fed array to see whether 
the fields produced add or cancel, or the 
comparison of a proposed design to similar 
ones in textbooks or handbooks, can yield a 
great deal of useful information. Even the 

BY DAVID P. SMITH * 

most complex arrays are combinations of 
simpler basic forms and by appreciating the 
performance of the simpler forms, at least 
some predictions can be made as to the 
performance of a combination array. Some 
basis should be established for expecting an 
antenna design to work other than the power 
of hope. 

Test Models 

In any case, even if one can’t perform 
much of a theoretical analysis of a design, 
a test model can certainly be constructed. 
This is where the big saving in work as well 
as materials really appear anyway. A v.h.f. 
or u.h.f. test model is constructed, basic 

performance of the antenna checked and 
changes made to optimize the design. It al- 
most certainly would be impossible to do 
the latter on most h.f. large size antennas 
without the test model. 



Frequency Scaling 

The construction of a v.h.f. or u.h.f. test 
model antenna can, in most cases, be done 

simply using self-supporting elements of 
solid wire or tubing. Care must be taken as 
far as the scaling of frequency is concerned 
and the different end effects on the higher 
frequencies must be considered. Generally, 
5900/f (mc) will give, in inches, the correct 

length of a dipole element made from #12 
or #14 wire. 

One factor that is frequently forgotten 
when constructing models is that the length/ 
diameter ratio should approximate that of 
the actual h.f. antenna. For instance, a 40 

meter dipole made from #12 or #14 wire 
has a length diameter ratio of 10,000 to 1. 
A model antenna, on about 400 mc, con- 

and directivity, these factors will generally 
not be affected by moderate length/ diameter 
ratios (above 100 to 1). 

Testing 

It is not possible to simulate every h.f. an- 
tenna by a model. Antennas employing com- 
plicated stub arrangements and lumped 
constant loading generally become too tricky 
to model exactly unless one has various lab- 
oratory instruments available. However, 
models can be constructed for almost all 
other h.f. antennas commonly used. When 
checking gain, directivity or frequency re- 
sponse, it must also be remembered that 
model heights and surfaces, such as a flat 
metal sheet, are involved. No model can 
duplicate the involved terrain encountered in 
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structed of the same size wire, would have a 

length/diameter ratio of about 150. The 
reduced ratio may not have any really notice- 
able effects until it is 100 or less but it 
should be remembered that smaller ratios 
will decrease the physical length necessary 

for resonance and broaden the frequency re- 
sponse of the test antenna beyond what the 

actual antenna will exhibit. Model antennas 
can, of course, be constructed of very thin 
wire to simulate actual length/diameter 
ratios but then require a model supporting 

structure. If one were studying a board- 

band antenna design such model construc- 

tion might have to be used to gain any 

realistic picture of actual antenna perform- 

ance. However, for- single-band antennas 

where it is mainly desired to study the gain 

many actual situations ( not only the form 
but composition). Nonetheless, one can 
often come up with a good estimate of 
whether a complicated array will really per- 
form much better than a simpler array and 
whether the space and constructional effort 
involved in an array justifies the probable 

results. 
For purposes of tests, the model antenna 

can either be energized with a signal and a 
remote field strength device rotated about 
the antenna to study its pattern or a signal 

can be radiated from a remote source and a 

signal strength measuring device attached to 

the model antenna which is then rotated to 

explore its radiation pattern. (See fig. 1.) 
If the former method is used, a signal gen- 

erator which extends up to a few hundred 
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megacycles can be used or even a grid-dip 
oscillator, if accurate frequency calibration 
is not required. Alternatively, if only one 
test frequency is used, 500 megacycles for 
instance, a simple oscillator can be con- 
structed having a few hundred milliwatts 
output. Various types of surplus signal gen- 
erators covering only restricted frequency 
bands, such as the various radar bands, are 

available at fairly low prices and make an 
excellent signal source. 

S.W.R. Measurements 

The measurement of s.w.r. on the trans- 

mission line to a v.h.f. or u.h.f. test antenna 

is more critical than at h.f. frequencies. 
Some of the better constructed h.f. s.w.r. 

bridges may be usable up to frequencies of 
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Fig. 3—By swinging the field strength meter in a 
180° arc over the antenna the angle of radiation 

can be determined with fair accuracy. 

about 400 mc. Most, however, extend down 

to only the 6 or 2 meter bands. The con- 
struction of accurate s.w.r. measuring de- 
vices usable above a few hundred megacycles 
can become very time consuming for the 
amateur who does not have good u.h-f. test 
equipment. Probably the easiest solution for 
someone who wants to make s.w.r. measure- 
ments on a test antenna is to obtain a sur- 
plus directional coupler which corresponds 
to the frequency range of the test generator 
being used. If calibration information is not 
available with the coupler, it can be roughly 
calibrated by using 12 watt carbon composi- 
tion resistors to simulate various s.w.r.’s. 

The accurate measurement of s.w.r. versus 
bandwidth is probably one of the most diffi- 
cult things to accomplish in a simple test 
situation. When an antenna configuration 
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with multiple direct feed points is involved, 
the phasing or matching conditions can 
drastically alter the radiation pattern of the 
antenna. With a single feed point antenna, 
this is not so and one can still learn many 
things about the radiation pattern without — 
having a matched transmission line condi- | 
tion. In fact, as long as the transmission line 
is relatively short so that its losses are low, 
even though the s.w.r. may be high, one can 
even obtain reasonably good indication of 
antenna gain as compared to a reference 

dipole antenna. 

Field Strength Measurements 

The radiated field from a test antenna can 
be measured by a conventional field-strength 
type meter with an input circuit tuned to the 

An example of a simple model con 
stiff wire to study a yagi configurati: 

antenna was cut for 700 mc 

test generator frequency for maximum sen- 
sitivity. A dipole can be constructed for use 
as a reference antenna and optimized by 
adjusting its length for maximum indication 
on a field-strength meter placed as far as 
possible from the dipole in an unobstructed 
direction which still gives a usable meter in- 
dication. Then, if the reference dipole is re- 
moved and the test antenna model substituted 
in its place while maintaining the same gener- 
ator output, a reasonable gain comparison 
between the antennas can be obtained. If the 
field-strength meter is rotated about the test 
antenna while maintaining the same radius, 
a plot of the horizontal radiation pattern can 
be obtained as shown in fig. 2. The pickup 
meter can be rotated about the test antenna 
in other planes also, as practicable, to study 

[Continued on pagel 14] 
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The Importance of 

Line Voltage 

Hegulation 

BY DEVERE E. LOGAN, WB2FBF 

L your rock-stable v.f.o. sud- 
denly casts adrift and the XYL complains 
that the late show is shrinking, there may 

be some downright nasty things happening 
to your a.c. line voltage. 

Recently we were running some frequency 
checks on a v.f.o. and decided to run a 
parallel check on our a.c. line voltage. We 
got quite a jolt when our voltmeter did a 
nosedive from 118 down to 90 volts and 
back again. We began to wonder how many 
other unsuspecting hams have been placing 
too much faith in what we all take for 
granted: stable a.c. line voltage. 

While most power companies supply a 
generally-constant frequency of 60 cycles, 
there can be wide ranges of voltage accord- 
ing to location, and it’s a good idea to take 
steps to guarantee top performance from 
your communications equipment by insur- 
ing stable a.c. 

* 21 Judith Street, Nanuet, New York 10954. 

Fig. 1—Basic series resonant circuit on which the 
function of a line voltage regulator is based. 
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General Electric voltage stabilizer (#9T91Y100) 
is of the series resonant type and has a 50 volt 

ampere capability. 

Poor Voltage Regulation 

Fluctuating voltage has a deteriorating 
effect upon electronic gear in addition to 
incandescent lamps, television sets, and nu- 
merous other a.c. operated devices. 

Improper voltage control can cause com- 
puters to give wrong answers and radar sets 
to fail. Tungsten tube life is reduced by half 
for each five percent increase in emitter 
voltage due to the higher rate of evaporation 
of the cathode material. Gas filled tubes 
such as thyratrons react violently to slight 
undervoltages as the gas molecules bombard 
the cathode and may destroy the tube in 
minutes. 

Capacitors are also unlikely to take kindly 
to fluctuations in line voltages. Since the 
corrective capacity of capacitors varies with 
the square of the impressed voltage, a drop 
of ten per cent in supply voltage reduces the 
corrective capacity by almost 20 per cent. 

Last, and far from least, is the stability of 
transmitters and the many voltage-sensitive 
circuits critical to proper operating param- 
eters. 

Mii 
Nay 

Fig. 2—Comparison of the input voltage and volt- 
age across the capacitor in fig. 1 when f, is 

slightly higher than the line frequency. 



A.C. Line Voltage Stabilizers 

One solution to the problem of fluctuating 
line voltage in the ham shack is to use a 
voltage stabilizer. There are commercially 
available types listed by the major electronic 
supply houses and various bargain buys can 
be found hidden away at surplus stores. 

A common design of these units employs 
combinations of inductance and capacitance 
to maintain the a.c. line voltage to within 
plus or minus one per cent even though 

the input fluctuates 15 per cent either way. 

Theory of Operation 

Figure 1 shows an inductor and a capaci- 
tor across an a.c. line. Their resonant fre- 
quency is selected at slightly higher than 

60 cycles to allow a capacitive reactance 
higher than the inductive reactance at 60 
cycles. This allows a voltage buildup across 
the capacitor, E.., that’s higher than the line 
voltage, E;,, (fig. 2). 

To smooth the voltagé to a predetermined 
amplitude, a magnetic switch sensitive to 
voltage amplitude is used. This limiting 
action is accomplished by using a self- 
saturating inductor which has a high im- 
pedance until a certain flux density level is 
reached. At that point the high impedance 
inductor becomes a low impedance path 
that prevents additional voltage buildup 
across the capacitor. 

Figure 3 shows a typical basic circuit. 
The limiting action produces a voltage wave 
form that has a fairly flat top characteristic. 
A harmonic filter can be added to the 
circuit to produce an output waveform hav- 
ing very low harmonic content. 

Fig. 3—Basic circuit of an LC type voltage 

stabilizer. 

Induction Voltage Regulators 

Another type of regulator, used in con- 
junction with radar systems and computers, 

is the induction voltage regulator. 
Basically, the induction type unit consists 

of a laminated steel stator on which the 
regulator winding is placed, and a lam- 
inated steel rotor containing the exciter 
winding. Construction is similar to an elec- 
tric motor, except that the rotor doesn’t 
rotate beyond 180 degrees. 

Figure 4 shows the wiring arrangement 
of an induction type unit. The regulating 
(stator) winding is connected in series with 

the load, while the exciter (rotor) winding 

is shunted across the line. 
In operation, the automatic control cir- 

cuit senses the need for voltage correction 
and actuates a reversible electric motor 
which drives the rotor through a heavy-duty 
worm gear. As the motor moves the rotor 
in either direction it changes the position 
of the rotor winding with respect to the 
stator winding. This causes an increase or 
decrease in the induced voltage of the series 
winding, thus adding to or subtracting from 
the supply voltage to produce the desired 
output. 

Typical Commercial Unit 

One manufacturer of commercial a.c. line 
voltage stabilizers is General Electric. They 
manufacture units with various ratings from 
15 volt-amp output capacity right on up to 
15,000 va. A standard 30 volt-amp unit 
(9T91Y4090) measures 10 X 3 X 2 inches, 

provides a stabilized output of 115 volts for 
an input voltage range of from 95 to 130 
volts, and carries a suggested retail price 
of $16.80. A 15 volt-amp unit is $14.70. 

SERIES 
WINDING 

SERIES 
WINDING WINDING 

Fig. 4—Circuit of an induction type of voltage 
regulator. The rotor is driven by a reversible 
motor controlled by a voltage sensing circuit. 

October, 1967 e@ CQ e 43 



HERE'S THE "BARGAIN BIBLE"- 

the Catalog you've heen Waiting for 

oo 
saving prices. 

@ EXCITING NEW FEATURE! Complete 
Amateur Station “Packages” se- _ 
lected by WRL electronic experts! _ 
The best buys—each combination _ 
Performance Proven! Low monthly 
payments available on all pkgs. 

@ Selected “Best Buys” on other equip- 
ment — radios, recorders, stereos, 
items for Electronic Builders and yt 
Gadgeteers. i 

@ SPECIAL WRL PURCHASES! Equip- 
ment you can‘t BUY anywhere else! — | 

€ . HE as wats sie : ae | { 
@ The most complete Amateur Cata- _ 

ABORATORIES log ever put together. Detailed illus- | 
WORLD AADIO, LAB owe te trations, arolete Ge fications i 

Save at WRL’s amazing low prices! 4g 

mt * nous 
SOS 

415 BROADWAY VAY CODETI2 a2a~ nensnnane 

@ LIBERAL TRADE-INS on your present 
gear .. . and you can buy anything 
in this big, new aisles on our eas 
monthly credit plan! _ From WRL — the largest, most personalized 

Radio Supply House in the World! Over 30 
Licensed operators among our 95 employees 
to assist you in every way possible. 

“The House the HAMS Built!’ CLIP AND MATE THIS COUPON FOR YOUI 

HOE Rn Seen Se 

WORLD RADIO LABORATORIES 
3415 West Broadway 
Council Bluffs, lowa 51501 

CQ 

Gentlemen: 
Please rush me my FREE 1968 WRL Catalog of Bargains. 

Name 

Address 
President 

City_ State Zip 

44 e CQ e October, 1967 



MIC GAIN 
* ¥ y) 

or 
Che ans cette e i oa 
|. oe 

RANSMIT 

f 7 TUNE 

LR ab assess Sibi 

POR CATHODE 

Mil, AMPERES 

SHAN 

Front view of the Swan SW-240 transceiver with increment tuning added. 

BY LOU DEZETTEL,* 

TRANSCEIVER by virtue of its 
dual function and common use of circuits 
for transmit and receiver results in savings 
in space, weight and cost. An additional 
important advantage is single dial tuning for 
spot transmit and receive operation which 
puts both parties in QSO on the same fre- 
quency. 

There is, however, one problem with 

single frequency operation. In a QSO, any 
oscillator drift results in a “follow-the- 
leader game in which one fellow keeps re- 
tuning to follow the other’s drift. This can 
be twice as bad if both drift in the same 
direction. 

The solution to the follow-the-leader 
game is for the transceiver to be equipped 
with increment tuning on RECEIVE. This 
is sometimes called delta tuning and is 
often built into the more expensive ham 
transceiver. It consists of a control that per- 
mits manual shift of frequency slightly on 
receive only. However, even though you 
tune the increment control to clean up the 
received signal the transmit frequency is not 
altered. 

* 10034 Luella Ave., Chicago, Ill. 60617. 

W9SFW 

Another advantage of increment tuning 
is in Operating c.w. with a transceiver. It 
permits you to adjust the received tone with- 
out affecting the transmit frequency. 

If your transceiver doesn’t have increment 
tuning, you can easily add it. The secret of 
increment tuning is in a little semiconductor 
device called a varactor diode or Varicap. 

The Varicap 

The Varicap is a diode designed for ap- 
plication as a variable capacitor. By con- 
necting a Varicap in the h.f. oscillator circuit 
you can vary the frequency by varying the 
voltage to the Varicap. And the most won- 
derful part is, you can do it remotely. The 
voltage control potentiometer may be located 
anywhere, on the front panel for example, 
because the connecting leads carry only d.c. 
to.the Varicap, which must be located near 
the oscillator’ circuit. 

The Circuit 

Let’s take a look at the schematic shown 
in fig. 1. There are two areas. One is an 
adjustable voltage divider to supply a 
desired value of d.c. to the Varicap, and the 
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PART OF T/R RELAY 
ON TRANSCEIVER 

Fig. 1—Circuit of the increment tuning addition. 

The components in the dotted enclosure must be 

located close to the h.f. oscillator and the wiring 
kept short and rigid. The capacitors in the dotted 
enclosure are in mmf and should be high quality 
silver mica types. The diode, CR, is made by 
Hughes and is listed in the Allied catalog. The 

25K pot should have a linear taper. 

other is the Varicap circuit. The voltage 
divider is in two parts; one is the series 
string R,, R., R, and R;. The second divider 
consists of R,, the potentiometer R, and R;. 

The first, or fixed value, divider provides a 
constant voltage for the Varicap when in 
TRANSMIT. The other divider has a nearly 

equivalent total value, but R, and Rs are 
replaced by the potentiometer R, and pro- 
vides a variable voltage to the Varicap for 
RECEIVE Operation. Note that the junction 
of R., and R»z is about equal to the center 
point on the pot, R4. 

There is one hitch; you must have an 
extra set of contacts on the T/R relay in 
your transceiver for switching the voltage 
dividers. Most transceivers have extra relay 
contacts for switching a following linear 
amplifier. If you do not have the extra set 
of contacts, or it’s being used for a linear 
amplifier, of course you will have to add a 
relay. 

Operation 

The s.p.d.t. switch in the circuit selects 
normal transceive operation or increment 
tuning on receive. In the shown position the 
fixed divider is in the circuit whether on 
transmit or receive. In the alternate position, 
the potentiometer is in the circuit on receive 
and the fixed divider on transmit. 
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The Varicap selected is a Hughes, 1N954. 
It varies in capacitance between 14 mmf 
and 88 mmf when the voltage applied to it 
is varied from 25 to 0.1 d.c. That’s a lot of 
capactity change to be used directly across a 
h.f. resonant circuit, so its effect is reduced 

by the selection of series capacitor, Co, 
which in this case is only 5 mmf. The larger 
the value of C, the greater the effect of the 
Varicap, of course. The 5 mc h-f. oscillator 

in the Swan SW-240, to which this circuit 

was added, has about 180 mmf of total 

effective capacitance across the inductor in 
the resonant circuit. The 1N954 and the 5 
mmf capacitor will vary the frequency about 

~ 1500 cycles, which I find quite adequate. If 
any greater change is needed it is time for 
one party or the other to the QSO to retune 
his transceiver. 

Correcting Calibration 

Of course, adding the Varicap in series 
with C. across the oscillator adds a little 
overall capacitance and lowers the oscillator 
frequency. This effect must be compensated 
for by reducing the value of the parallel 
trimmer in the oscillator about 4 mmf to 
maintain dial tracking. The adjustment 
should be made by beating the receiver 
against a known fixed frequency such as 
from a 100 ke oscillator. Retrim the oscilla- 
tor with the panel switch in the NORMAL 
position. 

Overall frequency stability does not seem 
to be affected by the addition of this in- 
crement tuning circuit. The Swan SW-240 
has excellent frequency stability, and it con- 

[Continued on page 114] 
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Behind-the-panel view shows lever-type switch 
and pot located beside the v.f.o. shield 

compartment. 
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A Feedline Tuning- 

Unit for 80, 40 and 20 © 

Meters 
BY ED MARRINER,* W6BLZ 

Described below is an 80-40-20 meter antenna tuner for 300 ohm to 600 
ohm open wire tuned lines. The use of a duo-differential tuning capacitor in 

the antenna tuner permits simple and rapid adjustment. 

HEN I was operating in the 
3800-4000 kc portion of the 80 meter band 
with a coax fed dipole and wanted to shift 
to 3500 kc, the antenna simply would not 
tune. The desire to correct this situation was 
strong enough to result in the creation of the 
antenna tuner described below. With this 
tuner I can now operate anywhere in the 
80-40-20 meter amateur bands by the simple 
expedient of switching bands and tuning two 
capacitors. The tuner can be made to oper- 
ate on the 15 and 10 meter bands if smaller 
coils are used. 

* 528 Colima Street, La Jolla, California 92037. 

CQ e October, 1967 

This 80-40-20 meter tuner can be used to 
tune 300 to 600 ohm open wire line as used 
with a center fed antenna system, or it can 
be used to tune random lengths of wire. The 
flexibility of the tuner is the use of a duo- 
differential capacitor that capacitively 
matches the feeders to the proper imped- 
ance match across the coil. 

Antenna tuners often appear in radio 
journals, but they seldom ever mention 
using the duo-differential capacitor to re- 
place the fussing around with clips to find 
the minimum s.w.r. spot to attach the feed- 
line. The capacitor is a neglected component 
probably because it is never found in the 
junk box, and the Johnson type 169-25 is 
probably the only one on the market. Several 
amateurs have assembled this type of ca- 
pacitor by using pulleys and other mechani- 

Fig. 1—Circuit of a simple 80-40-20 meter antenna 
tuner. The 600 ohm line is spaced 6 inches. 

C,—50-50 mmf dual variable. Johnson 154-505 

or equiv. 

C,—100 mmf duo differential variable. Johnson 
169-25 or equiv. See text. 

L,—4 t. #12, 3” dia., t.p.i. Air Dux #2406 or 

equiv. 

L.—40 t. #14, 21/2” dia., 8 t.p.i. Air-Dux #2008 

or equiv. 

80 meters, full coil. 
4O meters, 20 turns. 

20 meters, 9 turns. 



Top view of the antenna 
tuner shows the dual dif- 
ferential capacitor on the 
left close to the 600-ohm 
feedthrough _ insulators. 
Note the insulated cou- 
pling that isolates the two 
rotor sections of the dif- 
ferential capacitor and the 
insulated flexible coupling 
to the shaft of the tuning 
knob. The two surplus 
switches are mounted on 
the right wall of the 

enclosure. 

cal means but it is not easy. Whatever the 
investment or time taken to build this tuner, 

the ease of tuning when it is finished will be 
appreciated. 

Circuit Daccrintian 
GiIrcuiy Wescr iprion 

The circuit of the antenna tuner is shown 
| in fig. 1. Note the simplicity of the arrange- 
_ ment. This could actually have been further 
simplified had not surplus switches been 
_ used for S,. These switches are gotten from 

the BC-375E tuning units and are heavy 
duty r.f. types. If you purchase your switch, 

SS 

Close up view of the coil and switches showing 
how taps are made using clips. The position of 

the taps are not critical. 

a two pole three position unit can be used 
instead of two one pole types thus elimi- 
nating one front panel control. 

A. high capacity variable was tried in 
series with the four turn link and the coax to 
the transmitter. It was found that it did not 
help cut down the s.w.r. and the tuning dials 
could not be calibrated. Just using the four 
turn link, operation on the three bands was 
satisfactory and the dials could be calibrated 
for any one antenna set-up. 

The dual 50 mmf tuning capacitor (C,) 
is conventional and needs no description. The 

nm 

w 

Fig. 2—Drawing of the front view of the duo 
differential capacitor showing construction and 
dimensions. A top view of this capacitor may be 

seen in the accompanying photos. 
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Three-quarter view of the three band antenna 
tuner shows the location of the 600 ohm antenna 

terminals and the two tuning controls. 

duo-differential capacitor (C,) is a bit un- 
usual and a front view is shown in fig. 2. A 
top view of the capacitor is shown in the 
interior view of the antenna tuner. 

Rotation of the duo differential capacitor 
will automatically match the transmission 
line impedance (if it is within range) to the 

high impedance of the L,-C, tank circuit. 
It does this by forming a capacitive re- 
actance divider across the tank circuit. The 
use of the duo-differential capacitor elimi- 
nates the juggling of two dual variables to 
get the lowest s.w.r. The duo differential 
capacitor used has a range of 10 to 100 mmf 
per section, a peak voltage rating of 3,000 
volts and a straight line capacity character- 
istic. 

Construction 

All of the components are mounted on a 
8 <x 12 * 2% inch California Chassis type 
#147. A box was put around the chassis for 
appearance and is not necessary except to 
mount the feedline insulators and the surplus 
BC-375E tuner switches. 

Tuning 

It is best to tune the transmitter into a 50 
ohm non-inductive load before attaching its 
output to the tuner. The transmitter controls 
will not have to be changed from the 50 
ohm setting when coupled to the tuner. The 
tuner is tuned by switching to the operating 
band and then adjusting both controls until 
a minimum of s.w.r. is noted on the s.w.r. 
indicator between the tuner and the trans- 
mitter. The s.w.r. will drop as each variable 
is alternately tuned. 

There are some instances of odd length 
feedlines, especially on ten meters where 
the s.w.r. will not go down to one to one, 
and a series type tuner will have to be 
used. a 



: Classic 10-15 ss 
_ A new beam for 10° and 15 meters. 
Revolutionary broad band capacitive 

. matching* Full power rated. Weather- 
proof metal encased traps. Light- 

weight: 27.5 Ibs. assembled. May be 
‘stacked with 20 and/or 40 meter 

beams. =‘, Pend.) 

) Classic 33 
Hard working for extra gain on 10, 16 

-and 20 meters. Wider element spacing - 
and improved clamping. Broad band _ 

capacitive match*® Full power rating. 
Weatherproof traps for constant fre- 
quency Stability. +*(pgr, Pend.) 

TA-33 
Excellent results for full ham band- 
width. Full power rated for 10, 15, 
and 20 meters. Strengthened center 
sections of the 28’ maximum length 

elements. Weatherproof traps for con- 
stant frequency stability. May be 

: converted to 40 meters.  . 

_TA-33 Jr. | _ 
A low power beam with | “authority. 
Rated at 300 watts AM/CW, and 1000. 
watts P.E.P. on SSB. May be converted 
to MP-33 for higher power rating: Max. 
element lengy is 26° SB . : 

For more: itormation on. these. or any 

_of. Mosley antennas see your nearest 
@ G oo authorized Mosley dealer, or write. _ 

ULb, AC. 4610 North Lindbergh Blvd. Bridgeton, Mo. 63042 

For further information, check number 5, on page 126 



BY CHARLES M. O’BRIEN,* W2EQS 

S. the sunspot cycle is reversing 
itself? Unfortunately for we Top Banders 
the answer is a most definite yes. There’s 
nothing we can do about it, though. Reminds 
me of the old saying about the weather that 
goes: “The weather we have and the weather 
we got, we’re going to have weather, whether 
or not”. 

Actually, during the 1966/67 season 
there were a number of excellent openings. 
But, in the over-all picture, there were less 

this season than last. From a personal point 
of view let me say that I had more QSOs to 
DX points on a lesser number of dates 
than I had the previous season on a greater 
number of dates. 

Many of you have checked DHJ on 1831 
ke as an indication as to how conditions to 
Europe would be. It was more difficult to 
determine this this season since DHJ previ- 
ously ran 2 kw. They have cut their power 
back, now, to 200 watts. Did you know 

that? Then there have been times when DHJ 
was coming thru indicating the band was 
open, but no European hams were, appar- 
ently, on the band. Such a shame! It seems 
to be agreed that conditions during this 8th 
Contest were far from good but, at the same 
time, they weren’t as bad as some would have 
us believe. 

* 48 Prospect Avenue, Westwood, N.J. 07675. 
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The weather, which can be so important 
a factor in a short Contest, was as varied as 

the winds. Saturday morning the boys on 
the west coast were having torrential rains; 

in the midwest, blizzards and tornadoes; rain, 

unseasonable temperatures and _ thunder 
storms on the east coast. Such QRN! But, 

conditions separate the men from the boys. 
Thankfully, as quick as the QRN came, it 
disappeared, and as a result, the west coast 
signals were beginning to build up to good 
strength commencing about 0600/0700Z 
here on the east coast. A few actually were 
S8 plus. There were hundreds of east coast/ 
west coast QSOs from then until approxi- 
mately 0900Z when one-way skip seemed 
to take over. The sixes and sevens continued 
to have great signals but working no one 
on the other side of the country. At 1000Z 
they suddenly fizzled out. Came back a bit 
later but very weak. 

Sunday, conditions took an about face in 
certain respects. There the Europeans were, 

but not as strong or in total numbers as on 
other occasions. To show how odd the band 
was can be seen by the fact that your scribe 
didn’t work a single European (ye gads!) 
but did get over to KH6IJ. How does one 
account for that? There was absolutely no 
QRN at all Sunday. 

Toward the end of the Contest (1200Z) 



the 6s were building up to remarkable 
strengths again while in the early morning 
hours they were very weak. Next year we 
shall lengthen the duration of the Contest 
in order to give the west coast boys, the Paci- 
fic Area and Asia a better and longer chance. 
I'll say one thing, though. It sure is most 
difficult to please everyone but the gripes 
we received from certain areas and parts of 
the world seem to be well founded. 

If only I were a fortune teller! Five min- 
utes after the Contest had concluded didn’t 
a W®9% from North Dakota come on and 
worked a certain W6 who had needed that 
state. Asked the W6, “Where were you 
earlier?” “Didn’t know a Contest was on. 
Couldn’t sleep so came down to the rig,” 
replied the W@. So it goes. C’est la vie as 
our French brethren would say. 

There was activity from 47 States. The 
only missing ones were Montana, Nebraska 
and Utah. Received a note from one of the 
boys out in Utah who planned on being 
active, but just the day before didn’t he be- 
come a grandfather for the first time. So a 
hasty road trip was taken by him to see the 
new little one. He assures us he will be with 
us next year. In Canada there was no repre- 
sentation from New Brunswick, Prince Ed- 

ward Island, Manitoba or Northwest Terri- 

tories. 

First log received was from VP7DX with 
whom I had the pleasure of QSOing on 160 
just prior to my going to the Bahamas on 
a business trip.. Had a wonderful evening to- 
gether with Don and left contest logs. 

So, conditions weren’t as good as last 
year. Right? Well, it will be a pleasant sur- 
prise to most of you to realize that these 
were on: CO, DL, EI, G, GC, GD, GI, GM, 

GW, HB, HI, JA, KH6, KL7, KP4, OE, 
OH, OH9, OK, PA@, VE, VK, VP7, W, XE, 
ZBDeLDS; LZ, .3A2e9H 1, OL 1S 9ONV.1: 

The greatest score ever racked up by any- 
one in the eight years of this Contest’s exist- 
ence goes to HI8XAL whom many Euro- 
peans worked. Note his score. On the other 
hand, in all fairness to everyone else, Fred 
is only a hop, skip and a jump from the 
United States and Canada and all these con- 
tacts were worth 10 points each to him. 

Countries with us last year but not this 
were: HK, HP, KV4, LZ, 4U1, 6Y5 and 
9M4. Countries with us this year but not 
last were: 3A2, 9H1, CO, 9V1, KP4, ZD8, 

and JA. 
May.we once again make this request? 

W@VXO: Who of us hasn’t heard Herb’s thunder- 

ing signal? And, in February of this year didn’t 

he make a business trip/DXpedition to South 
America, Central America and many of the 
Caribbean islands giving many new Top Band 
countries. Herb heads up his own trio ‘‘The Herb 

Schoenbohm Trio” and just about “runs’”’ radio 
station KQRS AM/FM in Minneapolis. 

Please be sure to sign your call letters to 
your logs. Every year we run up against a 
few very neatly recorded logs, but no indi- 
cation of the call. It takes a very time con- 
suming process of checking before we are 
finally able to determine whose log it actu- 
ally is. 

An important point for the DX boys to 
note: A QSO to each separate State and 
Canadian Province gives you an extra mul- 
tiplier plus the 10 points for such a contact. 
But, on top of this you cannot count the 
United States and Canada/ Newfoundland 
as separate multipliers, too. 

For all of you to make note of . . . this is 
a c.w.-to-c.w. Contest only. C.w.-to-phone 
QSOs are not permitted nor are any cross 
band contacts allowed. For the sake of 
awards, and in lieu of QSL, CQ will honor 
all listings within the logs received as suffi- 
cient proof of contact. And, we do not be- 
lieve we are out of line in stating that ARRL 
will, likewise, agree on this point for any of 
their awards. 

A most attractive certificate shall be sent 
the winners in each State, Province and DX 
country and, in cases where scores are close, 

a certificate shall be sent to second and third 
place contestants. 

In ending, keep this in mind: Today is the 
tomorrow we worried about yesterday. Can 
any of you argue that one? 
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KIKSH: How many of you need introduction to 

Gary, KIKSH? He’s an old timer on Top Band. 

Here he is at his set-up. Gary is Chief Engineer 
radio station WADS in Con- 

necticut. 

for broadcast 

Comments: Ist District 

K1PBW: Antennas here consisted of two ver- 
ticals 85’ and 95’ fed 90° out of phase to obtain a 
cardioid reversible pattern to the SW and the NE. 
Counterpoise ground system covered 120,000 sq. ft. 
[Wow!]. A 1,100’ Beverage antenna and a 610’ long 
wire were used for receiving. KIKSH: My 160 shack 
was set up in the transmitting building of WADS 
where I am Chief Engineer. A 270 foot antenna, 
almost vertical, was attached to the top of WADS’s 
280’ tower, This is one contest I simply make it a 
point not to miss. W1WY: My heart wasn’t in this 
one. Got home 2 hours late—New Haven R.R. 
broke down. Then ran into TX trouble. By the time 
I got on fellows had 40 to 50 contacts jump on me. 
WI1AW: Didn’t get a chance to spend much time 
in the test but had a lot of fun. Chuck, WI1WPR, 
was the op. W1BB/1: Had a wonderful time watch- 
ing, listening, and piling in when I heard one I 
wanted. Lots of operating pleasure—especially after 
being off 160 for almost 4 months [Stew and his 
wife, Alice, took a cruise thru the Orient], Seemed 
good to hear all the 160 activity especially after the 
scarcity of it in the Orient. 

2d District 

WA2KHL: Put up an 80’ vertical the night be- 
fore the Contest by moonlight. On the locals it 
didn’t seem to work too good but what a difference 

on the long stuff both receiving and transmitting. 
So, you win some and you lose some. Our nomina- 
tions for best signals on the band go for W6YY 
and W6JTB. W2HUG: It was a FB Contest as 
usual, but didn’t work anything new. How about 
sponsoring a 10 meter c.w. contest? [How’s about 

it, gang? Let me know if you’d like to have such 
a Contest which would be run along the same lines 
as this one on 160]. W2KHT: Enjoyed participating 
again even tho the equipment and operator are both 

getting old. Might re-vitalize next year. W2EQS: 
How can one work Europe with ease week after 
week but when the Contest week-end arrives nary 

a one can be QSO’d? Yet, on the other hand, you 
work KH6IJ! How do you figure it out? 
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3d_ District 

W3AZR/3: [This was Ike operating portable in 
Delaware]. Boy, we sure had a swell time. . . 
even tho condx were rotten. Many thanked us for 
their first Delaware QSO. The general appreciation 
of the guys on 160 made the trip worthwhile. We 
are going to do it again next year. WA3DDW: 
Paoathr anioved Contest. First one for me since 1950 
(KG4AD). Just finished home brew rig in time. 
Happy to meet many of the boys I haven’t worked 
for years. [Don is ex-KG4AD, NY4DD, W9ITC, 
WOITC, W4WMG, WA4KHO)]. W3EIS: The 1966 
party had blizzard snow static. The 1967 one started 
with summer-like QRN which subsided later. But, 
condx were down from last» year. Wasted lots of 
time on G, GW, DL, VE7. [Many of you will re- 
member Don as HCIDC and HCIAGI back in 
62 and ’63 giving many of us a new 160 country]. 

4th District 

WA4MTG: I did not know the Contest was on. 
Had only a couple of QSOs. [This, boys, is the State 
of Alabama]. WA4PXP: First time on for Contest. 
Just got on 160. Heard many Eu ...G, DL, HB, 
OK, but no QSOs. Also heard ZD8J 559. W4BGO: 
Good Contest, but poor band condx. Heard nothing 
outside North America. W4WHK: Another good 
one—best USA [and Florida] activity ever with 
domestic signals very strong. DX was poor, tho. 
K8HBR/4: Very fine Contest as usual. Wished now 
I had improved my antenna. Ran 25 watts to a 
dipole. WA4FJM: Much fun as usual in spite of 
terrible line noise. Had the feeling the Western 
States on 2 mc gave up tuning the low end after 
the first evening due to lack of takers. How about 

an agreement that stations looking for 1.8/2.0 mc 
QSOs will give it a special try on the hour? Never 
did work my own State. [What a shame, Jim, as 
W4PVT was in there giving out 76 QSOs]. 

5th District 

WASEID: Louisiana. My first operation on 160 
and I enjoyed it very much. Good condx and a 
large number of stations. Heard OI and ZD8 being 
called but nil here. Had a pole transformer de- 
noised by Power & Light Co. just before Contest 
only to discover another intermittent source. 
WSTTB: [Another one from Louisiana. So you 
think you're busy, eh? Get a load of this]. I sure 

K5MZU: Here’s Les White, K5MZU, of that very 

rare State of Mississippi. Two years ago Les never 

“heard” of 160 until in QSO on 40 with 160 

stalwart Dave, K5JVF, of Oklahoma. Good old 

Top Band is now his favorite. 



Sc Wnt Ny CE 

enjoyed the Contest. Just wish I could have spent 
more time in it. Will be with you again next year. 
I’ve been kept so busy at the radio ship I haven’t 
had time to do hardly anything. Just finished in- 
stalling 41 new radios for the Water Dept. and 
now we have 51 new Police cars coming in for the 
installation of radios. Two of us maintain 263 two- 
way mobile units plus 4 different base stations. 

6th District 

W6JTB: Regardless of sunspots, three new coun- 
tries were worked. Condx were good but the lack 
of overall activity kept contact numbers low. En- 
joyable Contest, as usual. W6YY: Always some- 
thing wrong. Mort and I had to go to a wedding 
on Saturday night. We didn’t hear ZD8J but un- 
derstand he was hearing us fine. Mebbe next year! 
W6RW: Heard ZD8J but couldn’t eke out a QSO. 
We object strongly to the times of the Contest this 
year. The earlier starting and ending times gave the 
east coast an even greater advantage over us. [This 

is regrettable. We started the Contest earlier this 
year with the main thought in mind of helping the 
Europeans. Unless we hear from the boys we have 
no way of knowing if they do or don’t have gripes. 
Next year changes will be made which, we hope, 
will satisfy all]. W6JEK: Enjoyed it very much. 

7th District 

K7YFF: After finding out from W7DRA, who 
became my first entry, I spent several enjoyable 
hours providing Idaho contacts for the boys. Or- 

dinarily I do not work contests, but enjoyed this 
one so much that I hope to be around for next 
year’s event. K7ICW: Although I had entered in 

ast years it was quite by accident that I came 
across the Contest this year as I was tuning up 
for a sked on 1977 kc. I tried to make more con- 
tacts than I did, but my 75 meter antenna wasn’t 
receptive to getting out so I gave up. Competition 
has boiled down to the dog-eat-dog enter-every- 
contest types. Rather discouraging! W7AVV: Best 
Contest ever. Really enjoyed this one. W7DL/7: 
The 1967 Contest was quite good. Missed a few 
like Florida, Tennessee, North and South Carolina. 
Called Sam, W1FZJ/KP4 for a couple of hours— 
ND. Then worked HI8XAL without any strain. 
Where were the VE’s [Good question]? 

8th District 

W8TJQ: Activity from the 7th district was much 
lower than last year. This is still one of the best 
tests there is and I would not miss it for the world. 
WA8EMJ: This was my 3d test and I sure do enjoy 

WASCXT: Another mighty close race for Texas 
honors. Wayne was just barely beaten out. This 

was Wayne’s first entry in the 160 contest. 

DLOKRA: One of the better signals out of Europe 
and a Ist class op. Here is Jan, DLYKRA. When 

not DXING on 160 he’s flying for Lufthansa. 

the event. Friday night came home from work to 
find my 65’ top loaded vertical iced so thick that 
it was horizontal. By Saturday afternoon the sun 
had melted the ice enabling me to load normally 
again. K8RRH: More contacts, but smaller mul- 
tiplier this year. Where were Alabama, Quebec, 
and others? K8RYU: This Contest has greatly en- 
couraged 160 meter activity. Other similar projects 
are needed for less popular bands. Have been un- 
able to make this test for the past 3 or 4 years 
because of college final exam schedules. Sure en- 
joyed this one, though. W8LOF: Using five 397’ 
VEE’s tied together. 

9th District 

W9YYG: Antennas consisted of a 71’ base 
loaded vertical switchable to high or low segments 
and a 260’ inverted Vee up 60’ at center with open 
wire feed. Both were fed into a coax switch for 
fast changing from vertical to horizontal. W9PNE: 
Seems as though my time for hobbies is shorter 
each year. Don’t understand it. Planned to operate 

a lot this winter, but. . . . 160 has been poor for 
DX this season. The little I’ve heard was way 

down in signal strength. Hope this sunspot cycle 
won't kill off our good old Top Band. W9YB: Our 
antenna was strung between the 100’ high towers 
on the Purdue Electrical Engineering Building but 
an ice storm broke off the feed line the night be- 
fore the Contest. A simple long wire had to serve 
as a substitute. Our operators were K9LZX who 
just got bitten by the 160 bug, K8DOU and 
WAIAMZ. 

10th District 
WO@NFL: Enjoyed our land line QSO today very 

much. As you must have guessed, I work for the 
phone company. Really enjoyed the Contest again 
this year. The more I operate 160 the more fas- 
cinated I am with it. Have 49 States worked, 45 
confirmed and 7 countries. W®@GDH: This is only 
Contest I take part in any more. It’s always an en- 

Text continued on 
page 112. Scores are 

listed on the next page. 
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The first column indicates 
the number of contacts, sec- 
ond is the multiplier, third 
is the number of different 

countries worked and the 
last column is the final 

score. 
Connecticut 

K1PBW ..174 43 8 18,748 
K1KSH ..180 42 4 15,792 
W1WY ..150 36 4 12,340 

W1TX ...105 34 6 9,588 

WVIDANWE . Sy? IS OA TM ss7P4 

Maine 

Wi Olmes) o ee oem O22 

Massachusetts 

W1BB/1 . 90 39 10 15,054 

KINWE .130 32 2 8,320 

WIAQE . 93 26 2 4,836 

WAIFHU 66 24 3 3,360 
WLPEIS 4 25° 1072 500 

WAICAG nh fe gl 2 

New Hampshire 
KINBN' .109 28 3 6,328 

Rhode Island 

RIUNCE: cg BE AGE PAs Tepedeio) 

Vermont 

WITH tye Ney) hap) 

New Jersey 

W2EQS 187 44 6 17,864 

WA2KHL 160 39 5 13,416 

W2I1U . 143 38 6%12,692 

W2HUG .130 35 4 9,660 
W2ADE .138 33 3 9,372 

W2KHT .137 33 3 = «=9,306 

W2AOD S128e32e03 8.448 

WB20ZW 126 29 3. 7,308 

W3MDE/2 
106 32 4 7,296 

W2DEN . 5319 2 2,014 

W2MPRPF s0ti3e 780 

New York 

W2UWD 178 46 6 17,848 

K2ZGNG 125937. LORI ss 

W2GP 5 TE Bi GA Bai 
W2GKZ_ . 27 13 1 702 

Delaware 

W3AZR/3 140 33 4 9,768 

WA3DDW 61 23 2 2,806 

Maryland 

W3 RS i 2 AG ee ee 4: 

W3MSR_ .135 35 2 9,450 
W3JXS ..104 29 2 6,032 

W3EYF .. 64 30 4 4,330 

K3EKO  . 52 27 7 3,888 

W3MCG . 31 14 2 868 

Pennsylvania 

W3VEQ_ .164 37 3 12,432 

W3AIJS ..126 40 4 10,710 

W3BUR_ .138 35 +4 10,220 

W3WGH .130 37 4 10,212 

WA3BGN 118 31 3 7,564 

Alabama 

WA4MTG 2 2 1 4 

Florida 

WA4PXP 131 40 6 12,080 

W4BGO_ .130 39 6 11,388 

W4WHK 108 36 6 8,928 

K8HBR/4 51 25 § 3,150 

Georgia 

W4YWX .124 41 4 

K4UCQ/4 102 33 4 

Kentucky 

W4GSH_.121 38 5 10,008 

North Carolina 

WA4FJIM 133 34 3 9,316 
W4PVT . 76 27 :(3=«O4,266 

South Carolina 

WA4UPR 97 34 4 7,140 

10,824 
7,260 
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Tennessee 

5 SAL bE 

(SB Gl 

Virginia 
W4BVV_ .218 48 9 
W4KFC .100 32 3 
WOVEH/4 81 28 3 

3 
2 

594 
36 

W40QA 
W4IGS 

23,616 
6,656 
4,760 
3,168 
15292 

W4ZM_... 68 22 
WA4WCP 38 17 

Arkansas 

KS5KDG .. 27 19 2 

WASKUD 15 11 1 

Louisiana 

WASEID 66 29 3 

Wisweawey . 22 ilg/ 3} 

Mississippi 
K5MZU_ .110 34 3 

New Mexico 

WS5SSOT .. 53 28 4 

Oklahoma 

..110 44 4 10,736 

Texas 

K5DMM/5 
16 1424532 

WASCXT 144 44 4 13,376 

1,026 
330 

4,060 
1,564 

2. 

3,360 

KS5JVF 

W5FIX .. 85 39 5 17,566 

California 

W6JTB ..133 44 8 14,872 
W6YY ...129 47 6 13,724 
W6RW_ ...100 38 6 8,816 
W6JEK . 61 34 5 4,964 
W6BHZ . 72 31 4 4,264 
WiGIT Y (6m 06027 suas. 12 
W6GWQ . 51 23 3. 2,530 

Arizona 

WTENA . 33 15 4 1,230 

Idaho 

Koiiy EE co Smee, 690 
K7MKW . 21 12 1 504 

Nevada 

KIC Wie oe lone) 6 

Oregon 

WTAVYV . 71 33 5 5/478 
K7MLO . 46 21 2 1,932 

Washington 

IW 7D e/a ee Sis) 82550 

W7RGL . 71 29 4 4,176 
W7FIM_.. 28 18 2. 1,008 
K7ZRG/7T 1610 2 320 

Wyoming 

\WASEOIL, . , 95 3IPA” 3} 768 

Michigan 

W8TJQ ..207 52 8 24,024 
WA8EMJ 149 33 3 11,016 
W8IQS 102 29 2 5,916 
K8BYI ..100 28 3 5,824 
WA8O0LN 71 25 2 3,550 

Ohio 
K8RRH_ .259 53 8 29,998 
W8QWI . .142 37 2 10,508 
W8MJG .131 34 2 8,908 
K8RYU ..122 34 4 8,840 
W8LOF .. 62 32 4 4,608 
K8IQQ... 71 28 3 4,200 
W8VDF/8 40 24 3 2,112 

West Virginia 
W8VVE/8 140 35 3 10,080 

K8UZ XG 19 e355 9298330 
K8NNG/8 80 28 4 4,928 
W8HZA . 60 28 2 3,360 

Illinois 

W9YYG .200 48 5 20,352 
WO9OPNE .. 71 31 4 5,146 

Indiana 

K9YWO .200 49 6 21,168 
WO9YB~ ..124 38 3 9,728 
K9MMH .115 35 2 8,050 
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Wisconsin 

W9YT ...175 45 4 16,830 
WA9IGAR/9 

161 46 5 15,916 

Colorado 

.. 44 23 

Iowa 

.170 43 4 

y OLeol eA. 

Kansas 
191 49 5 19,894 

..136 44 4 12,496 

Minnesota 

WG@VXO .219 50 8 24,700 
W@RHI .. 97 39 3. 7,878 

Missouri 

KG@YGR. 85 34 4 
WHUXQ . 81 33 2 

North Dakota 

WG@SDN .111 40 4 

South Dakota 

WAGMWN 29 19 1 

Newfoundland 

VOIFB .. 45 18 8 
3B1HN 9° 9° 3 

Nova Scotia 

VETEKG 2 42014, 

Quebec 
<9 Lee 72 

Ontario 

3C3BWY 146 35 3 10,500 

3C3DU__...103 32 3 6,848 
Saskatchewan 

VESUJ 71S Or 

Alberta 

VE6BA"*s, Bile teed 2 
British Columbia 

VETAKI . 60 28 6 4,256 
Aland Islands 

OHONT yee247 5 
Alaska 

KETFRY 2 9°75" 4 285 

KEJESU) Wii tae 2 

Australia 

VKS5SKO7%* IMA 4 5 

Austria 

OE1KU .. 69 10 10 
OESAKMS) 29.0 vee 

Bahamas 

16 ee See 

Cuba 

CO2ZOR" 4) "lela 10 
Czechoslovakia 

OK3KAS_ 153 16 16 
OK1AHZ 136 17 16 

OL4AFI .144 11 11 

OLSADK 114 12 12 
OK2BOB ‘91 12 12 

OK2KEY 104 10 10 

OKIKOK 91 11 11 
OLIAEM 92 9 9 

OKiAOV_ 84 10 10 
OK1IKUA 93 9 9 

OK2KGV_ 73 11 11 

OKI1AAU 80 

OL6ACO_- 85 
OKITA. 83 

OL2AGC 91 
OKI1ZW_.. 75 

OK1KPU 95 1 
OK1IKPX 74 

OK1AOR_ 72 
OLIAGS . 63 

OK2QX _ . 71 
OK2BEC . 69 

OKIALG 47 
OL9AEZ . 55 

OL9ACZ . 65 
OK3BA .. 61 

OK2HI_ .. 45 

W§EXS 

WONFL 
W@DRE 

W§GDH 
WO6PSF 

6,324 
5,346 

9,520 

1,102 

4,644 
189 

1,176 

3C2UQ 100 

288 

S15 

VP7DX 

—_ 

WOAAINOOOwWOWOMDOO IO OO OAANAWOOOMAODMDDOO IOO9 

_ —l w a 

OKI1AIA . 50 8 8 1,208 
OK2BLG . 59 6 6 1,050 
OKi1ADM 14 1010 740 
OLSAFR . 54 5S 5S 705 
OK3CDN 52 5 5 685 
OLIAFB . 49 4 4 584 
OKINK .. 35 4 4 400 
OK2BHT 39 4 4 372 
OK1AEH 32 4 4 304 
OK1ZD .. 24 3 3 169 
OK3KRN 56 1 1 112 
OK2BCI T 44 92 
OK3QE = 16 5252 88 

Dominican Republic 
HI8XAL .136 43 9 55,986 

Hire - 

EIST ae 15 12, 5,775 

England 
G3KMI ..210 17 14 12,478 
GSRP». 5.195517 14°11,61% 
G6LD/A .199 16 15 10,912 
G8NF_ ...175 15 13 7,980 
G3FVA/A 

157 11°11 S'269 
G2DCHAS 115 A212 75-208 
G3JVJ . 78 14 13 4,494 
G3PVA ..101.9 9 3,330 
G3GHN . 86 8 8 2,184 
G3TIF . 40 9 9 1,125 

Finland 

OHINS Geo la 609 
OH2BGAFanIO UES ES 520 

Germany 

DLOKRA 229 21 17 24,696 
DL5KS .. 60 8 8 2,328 

: Gibraltar 
ZB2AM .. 9 6 6 300 

Hawaii 

KH6IJ wei 2 935 i 

Isle of Jersey sd i 
GG3LEJ7 4 1th 41 5 

Isle of Man : 
GD3HQR 4 4 4 68 

Japan 
JA3AA .. 14 5 4 280 
KA9MF .. 9 4 4 152 
PASIME FY Seiie3 3 715 

Malta 

9H1AE Sati 1 10 

Mexico 

XE20OK .. 79 32 2 24,960 

Netherlands 

PA@GMU 92 11 11 5,027 
PA@LOU . 82 11 11 4,477 

New Zealand 

ZAM O mee 14 

Scotland 
GM3IGW/A 

216 22 16 24,310 

GM3KMR 132 11 11 6,710 
GM3OXX 117 11 11 5,786 

Singapore 
9ViLP T6045 252 

Switzerland 
HBOTT ..114 12 13 7,202 
HIBOY Loewe oso 405 
HB9UD .. 7 4 4 128 

Wales 
GW3CW . 95 13 13 6,097 

Check logs are gratefully 

acknowledged from: 

G3MWZ, OK1AHG, 
OKI1AMS, OKIEV, 
OK1KHG, OLIAHU, 
OK2KVS, OK3CES, 
OK3CGZ, OK3CHZ, 
OK3HS, OK3KFV, 
OL6ACH. 



Nested at 27-ft., it can be quickly run 
up to its full 70-ft. for instant use. The 
TM 370 Sky Needle is the only Tri-Ex 
telescoping tubular mast specifically 
designed for amateur antennas. Abso- 
lutely freestanding, the TM 370 will sup- 
port a full 30 sq. ft. of antenna in a 60 
mph wind. Only the best high-strength 
steel, welded by certified welders, is used 
in the tower’s construction. Each section 
is fully galvanized—inside and out—after 

need 

TM 370 
Holds 30 sq. ft. of 

antenna in 60 mph wind. 

ri-Ex TOWER CORPORATION 
7182 RASMUSSEN AVE., VISALIA, CALIF. 93277 

ALL NEW 
THE TRI-EX 

FREESTANDING 

sky 
Ge 

Telescopes to 70 feet up 
fabrication for all-weather use. Single 
crank up and down operation is assured 
by the extra heavy-duty worm-geared, 
self-locking safety winch and galvanized 
aircraft-type cable. No special crane is 
needed to erect the Sky Needle because 
of its tilting hinged base. A ladder and 
work-platform is available as accessories. 
Tri-Ex offers immediate delivery. No ship- 
ing charges inside continental U.S.A. 
Write now for free brochure. 

For further information, check number 4, on page 126 
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CQ 

Reviews: 

ari ry NOISE BRIDGE 

‘The Omega-T Systems, Inc. Model TE7-01 Antenna 
Noise Bridge. 

The Omega-T 

Systems Antenna 

Noise Bridge 
BY WILFRED M. SCHERER,* W2AEF 

UITE some years ago the writer 
designed and described the Antennascope,! 
a variable impedance bridge that allows you 
to look at an antenna for finding its resonant 
frequency and resistive impedance. Through- 
out the intervening years revised versions 
have.been described * or have appeared com- 
mercially on the market under various 
names, other than the original, such as An- 
tenna Bridge, R.F. Bridge, Z-Bridge, etc. 

A new device, which is a radical departure 
from the others for the job at hand, has re- 
cently been introduced by Omega-T Systems, 

* Technical Director, CQ. 
1 Scherer, W. M., “Building and Using the Antenna- 
scope,’ CQ, Sept. ’50, page 13. 
2 Scherer, W. M., “Antennascope 754,” CQ, June 

54, page 23, and July °54, page 17. ““Antennascope,”’ 
Radio Handbook, published by Editors and Engi- 
neers. 
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Inc. It is called the Antenna Noise Bridge 
(Model TE7-01), a title which somewhat 

belies its function, as it is actually a Noise- 
Driven Antenna Bridge. 

The instrument is powered by a built-in 
noise source, instead of by an external vari- 
able-frequency r.f. signal. Another difference 
is the bridge configuration which is made up 
using a quadrafilar-wound toroid that pro- 
vides two arms of the bridge. A variable re- 
sistor is used in the third arm to obtain a 
resistive balance against the unknown in the 
fourth arm. Correct balance is indicated by 
a noise-null detected with a radio receiver, 

instead of with a meter on the instrument. 
The bridge circuitry is shown at fig. 1. 

The noise source is simply a diode noise 
generator followed by three transistors which 
function as a wide-band r.f. amplifier. The 
unit is actuated by a self-contained 9-volt 



battery. No accessory gear is required, ex- 
cept the receiver. Being self-contained and 
powered, the device can be conveniently used 

at any location, making it particularly suited 
for operation at mobile installations. 

The impedance range of the Model 
TE7-01 is 0-100 ohms and the frequency 
range of operation is rated as “useful 1-150 
mc, with reduced accuracy above 100 mc.” 

The bridge is built in a 244” xX 31%4” x 3” 
(H.W.D.) gray-plastic case with a removable 
cover on the rear to provide access for in- 
stallation of the battery. The variable- 
impedance control is on the front and is 
calibrated in 10-ohm steps from 0 to 100. 
Phono-type jacks are provided on the panel 
for connections to the receiver and the an- 
tenna under test. There also is a power ON- 
OFF slide switch. 

Operation 

Either one of the two following operating 
procedures may be used: 

Where an antenna system is to be ad- 
justed for a specific impedance and fre- 
quency, the receiver is set at the desired 
frequency and the Antenna Noise Bridge is 
set for the desired impedance. The necessary 
antenna adjustments are then made that re- 
sult in a noise-null, as indicated by ear at the 
receiver output or by eye at the S-meter. An 
a.f. voltmeter also may be used at the re- 
ceiver output. 

Where it is desired to find the impedance 
and resonant frequency of an existing an- 
tenna system, both the receiver is tuned and 
the bridge-impedance control is varied to 
search for the frequency and impedance at 
which a noise-null is detected with the re- 
ceiver. 

Except in the case of mobile or similar 
close-at-hand installations, it most likely will 
be necessary to operate the bridge from a 
remote point where a receiver can be con- 
veniently set up and monitored. In such situ- 
ations the bridge should be connected to the 
antenna through a transmission line a mul- 
tiple of an electrical half-wave in length. 
The correct related physical length for the 
line may be determined in the manner usu- 
ally conducted with an r.f. bridge, as also 
can be done for quarter-wave lines. 
When measurements or adjustments are 

being made with an antenna, it will be neces- 
sary to avoid on-the-air signals or picked-up 
noise background that could otherwise inter- 
fere with correct null indications. 

Wide-Band Noise Source 
SS 

Fig. 1—Bridge Configuration for the TE7-01 An- 
tenna Noise Bridge. L, is a bifilar winding on the 
toroid core. Each half of the winding comprises 
an arm of the bridge. R3 in a third arm provides 

a resistive balance against the antenna in the 
fourth arm. The driving noise signal is applied to 
L, which is bifilarly interwound with L,. The signal 

is essentially injected thereby at points A and B. 
Balance is detected by the receiver connected at 

the opposite junctures C and D. 

Performance 

The “nulls” ? obtained with the Antenna 
Noise Bridge were found to be quite sharp 
and deep with resistive loads at the lower 
frequencies, but above 21 mc they tend to 
broaden out and not be as complete, as is 

also the case when the load is reactive. 
It was revealed best to first determine how 

good a null should be expected at the fre- 
quency of concern. This may be done by 
substituting a 12 watt composition resistor, at 
the antenna jack on the bridge, of a value 
equivalent to the desired impedance. After 
setting the bridge for a maximum null, the 
receiver r.f. gain should be adjusted for a 
zero S-meter reading or for a minimum 
background noise (with the a.f. gain ad- 
vanced) if an aural indication is to be used. 
This will provide a reference point for a 
proper null indication. Also, rotation of the 
bridge-impedance control to each side will 
indicate the degree of sharpness to be ex- 
perienced. 

® By definition a “null” is a void; however, in this 
application it is seldom so with a sensitive receiver. 
There usually is some noise from the bridge still 
present. Reference to good, best, complete, maxi- 
mum, etc. nulls implies the relative “null” dip or 
degree of noise attenuation at the “null” point. 
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Reducing the r.f. gain of the receiver will 
minimize a.g.c. action and make null detec- 
tion by ear sharper and easier; however, if 

it is desired to use the S-meter, decreasing 
the r.f. gain control might disable the S-meter 
on some receivers. If this is the case and if 
the receiver has a preselector, the gain may 
be reduced by detuning it. 

A good null not only will be sharp, but it 
also will result in a scratchy sound as the 
bridge control is rotated while near the im- 
pedance at which the null occurs. This is 
due to the high resolution possible at this 
point where only a fraction of an ohm can 
make quite a bit of difference. 

The determination of the relative degree of 
null may be difficult when observed by ear in 
cases where an antenna adjustment is made 
to improve a null at the moment when the 
adjustment must be made while the null 
cannot be simultaneously observed. In this 
situation, use of the S-meter or an a.f. output 

meter will furnish a visual indication for 

better relative references. 
Finding the characteristics for an existing 

antenna might present problems with recog- 
nizing whether or not a null indicats a purely 

resistive or slightly reactive load, if a false 

null is indicated due to coupling from other 

elements, or even with locating a correct 

null that may be obscured by other signals 

when search is made with the receiver. 

In addition, the reflected reactance at the 

bridge output with different impedance set- 

tings and loads may affect the tuning of the 

input stage of a receiver at various fre- 
quencies by a degree that alters relative 
noise levels and confuses null detection when 
you're searching the spectrum for the null 
or resonant frequency. It was found that 
much of this difficulty can be minimized by 
the insertion of a 3-6 db 50-ohm pad be- 
tween the bridge and the receiver. 

Usually the best and most convenient use 
for the Antenna Noise Bridge will be that 
of simply adjusting the antenna system for 
the best possible null at the desired fre- 
quency and impedance. 

Other Uses 

The Antenna Noise Bridge puts out sev- 
eral hundred microvolts of wideband noise 
which thus makes it a handy gadget for use 
as a signal source for aligning receivers, ad- 
justing bandpass circuits, checking relative 
r.f. gain, etc. Since the noise is simultane- 
ously produced over all the frequency spec- 
trum, both a receiver and an rf. signal 
generator need not be precisely tuned or 
readjusted together during the work, as 
would be the case if the latter were used 
for the signal source. Suitable lower noise 
levels may be obtained from the bridge, if 
needed, by the use of a step attenuator * 
installed between it and the receiver. 

The Model TE7-01 Antenna Noise Bridge 
is priced at $24.95. It is a product of 
Omega-T Systems, Inc., 516 W. Belt Line 
Road, Richardson, Texas 75080.—W2AEF 

* Scherer, W. M., “A Step Attenuator,’ CQ, Oct. 

64, page 43. 

gift for a fellow ham. 

Only $1500 eosrraip 

BOUND VOLUMES OF CQ NOW AVAILABLE? 
One full year of CQ [Jan-Dec 1966] handsomely hand bound 

represents an excellent addition to your library, a guarantee 

against missing issues as well as being a thoughtful and exciting 

Order From: Book Division of Cowan Publishing Corp. 

14 Vanderventer Ave., Port Washington, L.I., N.Y. 11050 
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PLEASE USE YOUR ZIP CODE NUMBER ON ALL CORRESPONDENCE 
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T: transistorized converter 

permits flexible use of the Heath Ham- 
Scan HO-13 Panadaptor for any type 
of receiver. The need for altering the 
if. components for a change to an- 
other type of receiver is eliminated by 

_ simply inserting the appropriate fre- 
| quency crystal into the converter. 

The crystal frequency selected for 
the oscillator portion must be 455 kc 

'§ plus or minus the i.f. frequency of the 
receiver. For example, the Hallicrafter 
| SX-117 receiver if. is 1650 ke so a 
| 2105 kc oscillator crystal was selected 

‘in order to operate the Ham-Scan 
_ whose input was wired for 455 kc. 

Construction 

The completed unit is mounted in a 
| 4"x2%4"x2%” Mini-box. The compo- 
_ nents are mounted on a 33%” by 134” 
Vector board, 6 holes per inch. The 
455 kc i.f. transformer used is from a 
_ discarded transistor radio. Should the 
-Ham-Scan be wired for a frequency 
other than 455 kc, a miniature if. 
transformer must be used whose fre- 
quency matches the Ham-Scan input. 
One end of the secondary, indicated 
by “N.C.” on the schematic, may be 

| left open. It was found that more gain 
| could be obtained by leaving it un- 

| grounded. This may not be true in all 
| cases. 

A Miller #4511 slug tuned coil is 
| used to trap out any 2105 kc that may 

leak through from the oscillator to the 
_pan-adaptor. A different inductance 
_ slug tuned coil may have to be used 
_ to trap the oscillator frequency for an 
_ oscillator out of the range of 2105 kc. 

Jacks J, and J, are RCA phono 
| types mounted on opposite ends of the 
| Mini-box. The RG-59/U cable from 
the receiver may be as long as 4 feet. 

| One cable is already attached to the 
_ Panadaptor. 

The transistors used may be GE-9, 
RCA 2N384 or their equivalents and 
are selected for their low cost and 
efficient operation. The shields of Q, 

| and Q, need not be grounded. 
A nine-volt battery is mounted on 

top of the Mini-box in a battery holder. 
| A Pee-Wee alligator clip and a short 

| * 157-28 18th Avenue, Whitestone, N.Y. 11357. 

SOLOMON KUPFERMAN,* W2GVT 

The panoramic adaptor converter is 
used to change odd value interme- 
diate frequency outputs to 455 kc, 
the input of the Heath Ham-Scan 

HO-13. 
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Fig. 1—Circuit of a converter used to shift the 

if. signal from a communications receiver to 455 

ke to match the input of the Heath Ham-Scan HO- 

13. The input is a length of hook-up wire wrapped 

around the tube from which the signal is to be 

picked up. All capacitors are in mf except where 

noted and all resistors are %4 or 2 watt. Trans- 

former T, is a 455 kc i.f. scavenged from a tran- 

sistor b.c. receiver. For a 1650 kc i.f. input, Yy is 

2105 kc. 

lead connected to ground is clipped on and 

off the positive pole of the battery. This as- 

sembly eliminates the need of a switch. 
Wire the oscillator portion of the circuit 

and check for operation by placing a lead 
from the antenna connection of the receiver 
in close proximity to the oscillator. With the 
receiver tuned to the frequency of the oscil- 
lator, the S-meter should show a strong in- 
dication. Should the oscillator fail to work 
in spite of correct wiring, increase or de- 

crease the values of C, and C3. 
Complete the assembly and wiring of the 

mixture portion of the converter and tie it 

to C, of the oscillator section. Make up the 
RG-59/U shielded cable with a loop of 
hook-up wire connected to the center con- 
ductor. Do not ground the shield at this end. 
Connect the input side of Mini-box to the 
RCA plug and ground the shield at this end. 
The hook-up-wire loop is placed around the 
first i.f. tube. Should this if. stage be tune- 
able, advance the loop to the tube of the 
next i.f. stage. 

Operation 

Tune the receiver te.a strong signal. Be 
sure that the tuned pip seen on the Pan- 
adaptor can be moved along the reference 
line of the Panadaptor screen. A strong pip 
will appear in the center of the reference 
line that remains stationary regardless of 
any tuning of the receiver. This is the result 
of the adaptor oscillator signal. Tune this 
pip out with L,, the slug tuned coil. Foreign 
and unwanted pips are the result of poor 
shielding of the cable and the unit. ia 

Fig. 2—Sketch showing the layout of the major 

components of the converter for the Ham-Scan 

panoramic adaptor. 

apiece. 

for the year(s] 
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A FERRET FOR 

HARMONICS 
BY ROBERT N. TELLEFSEN,* WOKMF 

This simple device can be of great help when debugging a rig that is 
generating TVI. 

H ow often have you heard 
someone say, “Single-sideband rigs shouldn’t 
generate harmonics.” Well, it’s true, such 

rigs shouldn’t generate harmonics, but most 
of them do. 

In most s.s.b. transmitters, the harmonic 

energy is fairly low and is not a problem. 
But for those of us in channel 2 fringe 
areas, any harmonic becomes a _ problem. 
Except for 15 meters, all the h.f. amateur 
bands multiply into channel 2 and are poten- 
tial sources of TVI. 

There are two ways to prevent harmonic 
radiation, assuming you are already using 
a low-pass filter in your transmitter feedline. 
One is to shield the rig thoroughly, and the 
other, more desirable means, is to eliminate 

the harmonic at its source. 
Because of the low levels of most har- 

monics in stages other than the final, the 
usual detectors such as absorption wave- 
meters and grid-dip oscillators operated in 
the DIODE mode are just not sensitive 
enough. Also, they are usually too bulky to 
get down to individual components in a 
crowded transmitter. 

Harmonic Detector 

For ferreting out low-level harmonics, 
there is no better detector than your own 
TV set. Of course, it must have a good high- 
pass filter, such as the Drake TV-300-HP, 

installed to prevent fundamental overload. 
Twenty years ago, Phil Rand, W1DBM, 

suggested using a length of 300 ohm twin- 
lead as a probe. One end is connected to the 
TV set in parallel with the TV antenna, 
and a loop is made in the free end of the 
twinlead. This still works, but it is too 

616 26th St. NW, Cedar Rapids, Iowa 52405. 

sensitive. It picks up signal from all over 
and makes location of a specific “hot spot” 
difficult. 

Construction 

A much more selective ferret can be made 
using a shielded 75 to 300 ohm TV balun 
transformer, a 75 ohm resistor, and ten to 

fifteen feet of RG-59 coax. The idea is to 
connect the 300 ohm output of the shielded 
TV balun to the TV set antenna terminals 
with fairly short leads, about six inches or 
so. The 72 ohm coax is then connected to 
the low impedance input of the balun, and 
the free end of the coax is terminated with 
the 75 ohm resistor, using very short leads. 
A % watt resistor is fine, and is smaller 
and easier to manage than a % watt resis- 
tor. The free end of the coax is insulated by 
wrapping with two or three layers of black 
plastic electrical tape. 

If your balun is not shielded, it can be 
mounted in a 24%4” X 24%4” x 4” minibox. 
Grounding the balun shield to the TV chassis 
to prevent stray pickup doesn’t seem neces- 
sary with rigs in the 100 watt output class, 

but it may be helpful when working at the 
kilowatt level. 

[continued on page 120] 

Shielded 
3002 to | | 
752. Bolun 

Fig. 1—A simple improved ‘‘ferret’’ for location 
of harmonics in a_ transmitter. 
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That’s because our one-year subscribers only pay 

42¢ per copy, and two and three year subscribers 

pay even less. Of course, they get their copies a 

few days earlier than you do, and they don’t have — 

to go looking for it at the local newsstand, ‘cause 

it’s right there waiting for them in their mailbox. 

Oh, well! Maybe you like looking for CQ on the 

newsstands, even if that extra half hour might 

have been spent chasing a rare one on twenty. 

No accounting for tastes. 
But seriously, have you read our announcement 

about free classified ads on page 122? We think 

we’ve tossed in a little extra incentive that’s 

worth about $30.00 extra with the CQ sub- 

scription package. And on the page facing this 

one you're reading, we’ve tossed in a few extra 

goodies to sweeten the pot. 
So why are you holding out. After all, we're now 

number 1, and we're still trying harder. And by 

the way, we hear rumors that Uncle Sam is toy- 

ing with a postage rate increase, so the prices 

may have to be increased before too long. Come 

on now, a bargain is a bargain. 
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on the best and most 

informed source available 

to today’s radio amateur. 

Nowhere else in the 
hobby can you find a 
more complete and 

authoritative magazine 
devoted entirely to 

Amateur Radio. Only in 
CQ can you find the 
new ideas, technical 

features, thoughts, com- 

ments, criticisms and 
construction articles 

which go into making up 
one of the most excit- 
ing hobbies in the world. 
We work hard to ensure 
your getting the very 
best and most modern 

aspects of Ham Radio 
reading. Don’t believe it? 

Try it... 

it’s habit forming! 

Subscribe m 
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1. 100 UNIVERSAL QSL CARDS 
handsomely printed in 2 colors 
on fine quality stock. This $200 
value is free with a bonanza 
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2. W9IOP’s Famous “SECOND OP”, 
valued at $1.00 is free with a 
bonanza subscription. 

3. 1” x 3” CALL LETTER BADGE, 
handsomely engraved with your 
call and valued at $1.50 is free 
with a bonanza subscription. 

4. A SHURE REACTANCE SLIDE RULE, 
valued at $1.00 and is free with 
a bonanza subscription. 

5. TEPABCO package of 3 plastic 
QSL holders. Each holds 20 cards; 
fine for WAZ WAS displays. 
Valued at $1.00 it is free with a 
bonanzo subscription. 

6. RAND-MC NALLY Panoramic Map 
of the U.S.; a topographic map 
masterpiece 38” x 52” in full 
color is perfect for framing. A 
$2.00 value, it is free with a 
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Map showing boundaries, cities, 
towns and major roads is 38” x 
52” in full color. Valued at $2.00 
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scription. World Map show- 

8. RAND-MC NALLY World Portrait ing all national 
Map showing the surface tex- boundaries and 
tures of the Earth is 38” x 52” time zones is 38” 
in full color and suitable for x 52” in full color. 
framing. A $2.00 value, it is free Valued at $2.00, 
with a bonanza subscription. 
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BY JOSEPH P. FINCUTTER,* K3STU 

Part Il 

The second and final installment of this series explains the effects of the 

meter upon the circuit being measured. The use of voltage charts supplied 

by the manufacturer when troubleshooting is also covered. 

F. purposes of mental gym- 

nastics and for a better understanding of 

meter loading let us do some calculations 
that will show just what happens when we 
place the test leads of a meter circuit across 
a resistor or two. We'll try to answer the 
question of “How much circuit change can 

be tolerated?” Again, let’s limit our measure- 

ments to d.c. voltage and we’ll use three dif- 
ferent meters, any one of which might well 

be found in an amateur station. Most v.o.m.s 
used are depicted by fig. 2 (Part I). The 
value of R,,, varies with the sensitivity of the 
basic meter movement and with the full 
scale voltage of each range. Equations (2) 
and (3) can be used to determine these 

values and Table II gives typical values for a 
20,000 ohm/volt v.o.m. From Equations 

(2) and (3) it is easy to see that we could 
have three different meters with the same 
ranges, but with~different: sensitivities, and 
we would have different values of R;, for 
each range. 

*5620 Alta Vista Road, Bethesda, Maryland 20034. 
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Meter Types 

From ohm’s Law, the voltage drop across 
each resistor in fig. 4 is 50 volts. Now let us 
consider (calculate) the voltage drop across 
either resistor when measured with three dif- 
ferent meters, and on three different ranges 

on each instrument. We shall use: 
a—a 1000 ohm/ volt v.o.m. 
b—a 20,000 ohm/ volt v.o.m. 

c—a v.t.v.m. with an 11 megohm input re- 

sistance. 
and we shall use each meter on three separate 

ranges: 
a—50 volts. 
b—250 volts. 
c—1000 volts. 

Since both resistors are of the same value in 
fig. 4, we’ll consider only R,. Table III lists 
the results of calculations performed for 
each meter on each range and also lists the © 
‘degree of uncertainty’ of the measurement, | 
based on a “+3% FS” accuracy specifica- | 
tion for each meter. NOTE: Equation (1) 

and the basic Ohm’s Law equations for E 
and / are all that are required for the tabula- 
tions in Table III]. For example: When the | 



> meter leads are placed across the resistor, we 
‘) want to know the “Reguiy” of Ry and Rj, in 

i BOR Re 
| equiy — Re x Re . 

-_ Then we want to know J. So: 
S | re E 

ee R, + Re aaiy 

Then we want to know the voltage drop 

: | parallel. R 

}) across R,yyiy (what the meter should indi- 
meeate). Enoauiy = 1 X Requiy, and so on for 
| each range of each meter (substituting for 
im R;, in each case). 

Results 

. Study of the figures in Table III indicates 
_ that the 1000 ohm/volt meter really alters 

|| the circuit when the 50 volt range is used. 
| Although the measured value approaches the 
_ calculated value on the two higher ranges, 
the degree of uncertainty (accuracy) of the 

' measurement makes the value rather useless 
_ (bottom half of the scale). Further perusual 

' of the values indicates that either the 20,000 

_ ohm/ volt v.o.m. or the v.t.v.m. gives us good 
» accuracy on the 50 volt range, but the two 
_ higher ranges provide us with higher degrees 
| of uncertainty because of. the bottom half of 
_ the scale problem. For your own benefit you 
_ could change the values of R, and R, in fig. 
| 4 to higher values of resistance and find that 
' the 20,000 ohm/volt v.o.m. would soon be- 
~ come as useless as the 1000 ohm/volt v.o.m. 

| and going still higher, the v.t.v.m. would also 
F become useless because of the ratio of re- 
. _ sistances. On the other hand however, lower- 

) ing the values of R, and R, in fig. 4 would 
soon make all three meters equally usable, 

"as long as you used a range where you could 
_ obtain a reading in the top 25% of the scale. 

Calculating Parallel Resistance 

_ Figure 5 is a graph developed for fast 
_ calculation of parallel resistance problems. 

‘) It is based on Equation (1). The abscissa is 

' the ratio of R./R, and the left hand ordinate 
' is the equivalent resistance in terms of R, 
' (a percentage of R,). Study of the graph 
) indicates that if R,/R, = 1, then the equiva- 

Calculated 

Value 1000 ohm/ volt 

lent resistance is 50% of R,. As the ratio of 
R,/R, becomes greater, the equivalent re- 
sistance is a greater percentage of R,; and 
as this ratio becomes smaller, the equivalent 
resistance is a smaller percentage of R. 

Although this graph is based on the ratio 
of two resistances in parallel, we could easily 
substitute the R,, of the meter being used for 
Rs, and the resistance, R, across which the 
measurement is being made for R, (such 
that the abscissa would represent the ratio 
of R;,/R and then the right-hand ordinate 
would indicate the percentage of change in 
resistance between the points where the test 
leads of the meter were connected. There- 
fore, when R,,/R = 1 there would be a 
50% change in the value of resistance be- 
tween the test points of the meter. As this 
ratio becomes larger, the percentage of 
change would become less and as the ratio 
becomes smaller, the percentage of change 
would become larger. However, it must again 
be pointed out that this percentage of change 
exists only between the points where the 
test leads of the meter are connected, and, 

therefore, does not indicate an overall cir- 

cuit change. This is particularly true when 
the resistance across which a measurement 
is being made is in series with other re- 
sistances. 

V.T.V.M Accuracy 

Each circuit must be analyzed to deter- 
mine the change resulting from connecting 
a meter into the circuit. Also, the old adage 

that a v.t.v.m. because of the high R,,, pro- 
duces less “circuit change” (a more accurate 
reading) is not always true. For example, 

what happens when you measure voltages 
across high values of resistance, such as 5, 

10 or 20 megohms? Substitute these values 
in Equation (1) or use the graph to deter- 
mine the change. 

Voltage Charts 

Unfortunately we have fallen victim to a 
system in electronics which provides us with 
a “point-to-point” voltage chart (usually 

Measured Values 

20,000 ohm/ volt v.t.v.m. 

50 25(a215)) 48 (+1.5) SUG IED)) 

50 42 (+7.5) 

50 50 (+30) 

49 (+7.5) 

50 (+30) 

bd Gad ay 

50 (+30) 

Table II|—Results of the calculated values of voltage across Rj in fig. 4 and the actual measured 
values obtained with each type of meter. 
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from some terminal to ground) qualified by 

stipulations of the type of meter to be used 

and operating conditions of the equipment. 

I cannot deplore this system because it is 

practical and it provides us with a reference 

to determine faulty circuits. But sometimes 

in a mathematical analysis of the faulty 

circuit we come up with “answers” that do 

not follow the values listed in the chart be- 

cause we fail to include the R;, of the meter 

being used. Many times, also, this leads us 

to question the reading obtained on a meter; 

then we switch scales and there is no corre- 

lation between readings (we think) and im- 

mediately chaos reigns supreme. 
No, Ohm’s Law has not been repealed! 

We are guilty of not using the law correctly. 
Many times I have seen a person who 
thought that he was in serious trouble with 
4 measurement because his meter gave him 
an erroneous (?) answer, when in reality 

his meter was in good calibration and he 
was ‘uncalibrated’, or failed to use Ohm’s 
Law, in its simplicity, to correct his thinking. 
Although it is a simple equation, we compli- 
cate it when we place a meter ‘in’ or ‘on’ a 
circuit. The law still holds; we just have a 

new circuit! 

A.C. Readings 

Earlier I limited the scope of this article 
to the alteration of a circuit caused by volt- 
meters and I further limited it to d.c. volt- 
meters. But, any piece of equipment used on 
a circuit alters the circuitry, and therefore 
the ‘indication’ of the test equipment must 
be evaluated in terms of the alteration. In a 
circuit involving a.c., the input impedance 
of the test equipment must be known. There- 
fore you must be knowledgeable about all the 
factors, such as resistance, capacitance, in- 

ductance, frequency, eftc., which limit the 
accuracy and proper indication of the test 
equipment. 

0.01 O.4 4.0 10.0 
Re/Ry 
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Aveomicy a Precision 

Now just a word or two about accuracy 
and precision as applied to measurements. 
These words are bandied about without any 
regard for their actual meaning. In fact 
these terms are used synonomously, to the 

point where neither express anything mean- 
ingful about the measurements being dis- 
cussed. I have heard, and I’m sure you have 
too, statements like—“I have measured 
that voltage very precisely!”—“It’s an ac- 
curate 100 volts!”—“I measured that voltage 
at exactly 100 volts because I have a very 
precise meter!”—etc., ad infinitum, What 
do these statements mean? It’s really hard 
to say, but it does seem to me that in our 
modern times when so much of our everyday 
life depends upon measurements that we 
should have a better understanding of these 
terms, as well as the measurements we make. 

If you search through various texts and 
reference books written by authors who have 
spent a lifetime in the field of measurements, 
you will find that accuracy is defined as an _ | 
“approach to a true value” and precision is 
defined as “repeatability.” Since accuracy is 
an approach to a true value, there must be © 
some limitation, or degree of the approach, _ 

[Continued on page 116] 

Fig. 5—The graph, at left, can be 

explained in the text. 

used for rapid calculation of 
parallel resistance problems as 



COLLINS R388, R389, 

The best general purpose communications 
receivers available today! Product detector 
assemblies for each set are available at 
$155.00 extra. 

Discriminating buyers have long sought a 
market place for the best communications 
receivers. Here in Harvard we have all 
models and makes and from every era to 
date. It is our conclusion that the Collins 
design series headlined above comes closest 
to satisfying the widest possible need. Tele- 
type reception, VHF or satellite conversion 
reception, point to point work, or general 
surveillance can be better accomplished with 
Collins receivers. Even the most discerning 
of amateurs will recognize the superb electro- 
mechanical features of this series. For 
example: 

The frequencies covered range from 15 
ke to 1500 kc for the R389, to 500 kc to 32 
megacycles for the R390A. Stability is ex- 
cellent, such that a set may be pretuned 
while cold to any discrete frequency within 
its range; then when the set is turned on, be 
tuned exactly within plus or minus 300 
cycles. Read out and linearity are unexcelled 
in any other set. 

Band pass, with or without the aid of 
mechanical filters, range from 190 cvcles 
to 16 kilocycles, enabling the most expert 

users to exclude all but the desired moon 

R390, 390A, R391 

bounce signal. Even an audio filter is pro- 
vided. 

The choice of AVC time values will satisfy 
SSB users, or even the broadcast shortwave 

listener. Both the BFO and main tuning 
oscillators are temperature compensated in 
ovens in all but the R388 set. 

These are the best communications re- 
ceivers available today and even Collins 
latest solid state receiver will do no more, 

except to reduce size and weight, as com- 
pared with the R388 and R389 and R390 
series. 

This company has prepared an interesting 
brochure on Collins equipment, including 
specifications, photographs, and_ technical 
information. We should be happy to forward 
a reproduction of this information to anyone 
requesting it. Remember that prices vary 
from $775.00 for a remanufactured R388, 
to $1985.00 for a remanufactured R391. 
Our prices are F.O.B. Harvard, Massachu- 
setts, and include all necessary cordages and 
instruction manuals, and are provided in a 
wooden export type box at no extra charge. 
A product detector assembly, modeled after 
the new Collins 51S1, is available for inclu- 

sion on any of these sets, for $155.00 extra. 
Delivery is from stock on most models, with 
a maximum waiting period of about three 
weeks. 

HERBERT W. GORDON COMPANY 
“Helping Hams to Help Themselves’’ 

Woodchuck Hill, Harvard, Mass. 01451 

Tel. 617—456-3548 

For further information, check number 18, on page 126 
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yi HILE there’s nothing in the 

world quite as exciting as the first flush of 

fresh interest in something, there’s also noth- 

ing quite like the prestige of the tried and 

true old-timer—someone with real experi- 

ence, mellowed in traditions, a master of all 

of the kinks of his chosen field. So it is with 

ham radio, it’s always an experience to listen 

to the fist of a real brass pounder; as you 

copy him you wonder if the hand that is 

pushing the dits and dahs through your 

phones once tuned a shipboard sparkgap rig, 
or maybe it rattled off some hasty orders 

during The Great War. 
Sure puts us relative newcomers to shame 

sometimes. I remember once I was looking 
for a QSO with my high powered 3-speed 
chrome-plated “store boughten” rig with all 
of the modulation envelopes, peak envelopes, 
the pretty meters and lights and the relays 
that click. Who should I come up with but 
a fellow who was quite obviously from the 
old school; I was awe struck. He was still 

using a rig which he had built in 1937 and it 
sounded great. I was so put down by this 
fellow’s obvious wealth of knowledge that 
I simply had nothing to say to him; like 
what could J say to him that he didn’t al- 

ready know? 
It was then I decided that there was only 

one way to fully enjoy and savor this won- 

derful aspect of ham radio, it was to become 
an old-timer! I wasn’t about to waste my 
time sitting around waiting to do it the hard 
way—by the time that happened I might 
have mellowed to the point where I might 
not even be able to feel the joy of popping 
all of the egos on the band. I would have to 

* ¢/c CO, 14 Vanderventer Ave., Port Washington, 

eT aNeyee 81050, 
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become an instant old-timer. 

My first step was to acquire old copies 

of OST dating back to the days when it was 

really happening. With a pencil and a pad 

I jotted down some of the popular rigs of 

the day, the names and callsigns of some of 

the well known operators, and any other as- 

sorted trivia which I should know. 

“Golly gee, Don Miller is on Finster 

Island with his S-Line.” 

“Must be almost like the thrill I got back 

in °27 when I worked XU6GRL running 5 

watts portable from the back of a donkey. 

Doc wanted me to run a sked with him but 

I was already booked solid with skeds from 

AASCN in Tangiers and ZA1B in Albania.” 

You can see the power I could wield. 

Equipment was a problem. I actually tried 

to build a nifty 500 watt rig from the March 

38 issue of OST but every time I tried to 

buy tubes I found that most parts shops 

thought that “RK-23” and “ZB-120” were 

CB callsigns. That failing, I bought a beauti- 

ful but ancient used Gross CB-200 transmit- 

ter (two RK-12’s modulating TZ-40’s in the 

final). Matched up with a Super Sky Rider 

receiver it made a handsome station. 

This created the same old tube-availability 

problems, in addition to the fact that every 

time I tried to key the Gross it looked like 

electric chair time at the “big house.” When 

you think about it though, there was really 

no point in torturing myself with such obso- 

lete equipment when the guys who were 

hearing it were across the country. 
Resurrecting my new kilowatt chrome 

plated special, I simply let people think that 

it was something that I had wired together 
on a breadboard back in 1937. 

[Continued on page 118] 



See Sr th a Te Rr ta aE a Be en ee — 

View of the antennas and Me 
tower at the Steve Wright /~ 
Memorial Beacon Station ‘ 

ZEIJZA located at a 

mountain top 50 miles 
from Salisbury, Rhodesia. 
Operation is in both the 
144 and 432 mc bands as 

described in the text. 

Installation me XW Al 
beacon transmitting | s 
station in Rhodesia, 

Africa. 

VHF/UHF Exploration 
BY PETER CAREY,* ZE5JJ 

Dou the month of May, 
1967, a dual band 100 watt input Beacon 
Transmitter operating in the 144 and 432 mc 
bands was commissioned at a site 50 miles 
north west of Salisbury on a mountain peak 
5,609 feet above sea level, whose geographi- 
cal co-ordinates are 17° .09’ South and 30° 
42’ East. It is intended that this Beacon 
shall fulfill two important functions: 

(a) Provide transmissions for a propaga- 
tion survey to be carried out in Rhodesia 

“P.O. Box 377, Salisbury, Rhodesia. 

and possibly the Republic of South Africa 
by recording signal levels on both fre- 
quencies, separately or simultaneously. 

(b) Enable v.h.f./u.h.f. constructors to 

set up and adjust their equipments for opti- 
mum results. 

Historical Background 

The original concept of this Beacon was 
evolved by the Headquarters Council of the 
Radio Society of Rhodesia. It had been 
tabled that Peter Lowth ZE7JX (ex-VQ2PL 

—of 6 meter fame) had donated certain 
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VHF/UHF Exploration cco. 
funds to the setting up of a memorial to 

Steve Wright ZE1JZ of Bulawayo, who, un- 

til his passing several years ago was very 

active on the higher frequencies. It was 

decided that an appropriate memorial to this 

great amateur would be a Beacon radiating 

his own call-sign. Thanks are due to the li- 

censing authorities for allowing this project 

to go ahead and in order to bring the call- 

sign in line with their requirements for 

Beacon stations, ZE1JZA became the allo- 

cated call-sign. 

The construction of the transmitter and 

antenna has been the task of at least a dozen 

members of the Radio Society who have 

contributed much of their time and energies 

to making the project a success. Thanks are 

also due to many donors of component parts 

including Philips Rhodesia (Pvt) Ltd=and 

others who have seen fit to donate financial 

assistance without which the project could 

not have progressed. 

Specifications 
FREQUENCIES: 144.016 mc. 432.- 

048 mc. 

MODULATION: F.s.k. 600 c.p.s. on 

144 mc1800 c.p.s. 

on 432 mc. 

POWER INPUT: 100 watts on both 

frequencies. 

70 watts on 144 

mc. 955 watts on 
POWER OUTPUT: 

432 mc. 

MAINS PowER INPUT: 500 watts. 230 v 50 

C.p.s. 

WEIGHT: Approx. 150 Ibs. 
CONSTRUCTION: Steel Cabinet, Rack 

& Panel. Doors 

front and back. 

COOLING: By extractor fan 
and convection. 

ANTENNAS: (a) For 144 me: 
Double Skeleton 

Slot. Gain 15 db 

above reference di- 
pole, Sw.r. i.ick. 
50 ohm input. 

(b) For 432 mec: 

Reflex - single unit. 
Gain 15 db above 
reference _ dipole. 
Swi 105.1. 50 
ohm input. 
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Circuit Description 

A common exciter drives both finals to 

100 watts input. The 144 mc final is driven 

directly from a 1 turn link on the exciter 

tank. In the case of the 432 me final, 

exciter output at 144 mc is tripled before 

driving the final to 100 watts input. 

Exciter 

A 6BJ6 crystal oscillator (xtal frequency 

9.001 mc) feeds a 12AU7 and 6360 set 

of multipliers to drive another 6360 to 10 

watts output on 144 mc. The latter operates 

as a straight-through amplifier. Two separate 

one-turn links are provided for each of the 

two finals. 
The crystal oscillator is frequency shift 

keyed initially by a mechanically driven code 

wheel which bears the call-sign ZE1JZA. The 

keying sequence comprises a carrier break of 

18 seconds—an unmodulated carrier for 54 

seconds, 5 call-signs every 18 seconds and an 

unmodulated carrier for 270 seconds. The 

entire sequence takes 432 seconds to com- 

plete. 
The carrier break is inserted to enable 

recording stations to evaluate threshold 

noise levels every 7 minutes and 12 seconds 

throughout the 24 hours. 

The 144 mc Final 

The common exciter feeds directly via a 

1 turn link to the push pull grids of a 

QQE06/40 (5894) in Class C running 100 

watts input. R.f. output is obtained from an 

Eddystone Hairpin Push Pull Tank. Rf. 

output indication, plate, screen and grid 

current meters are provided for continuous 

monitoring. The output tube is protected 

by a combination of —75 volt grid bias and 

screen clamper tube (6V6G). In order to 

cut off screen voltage completely on silent | 

periods, an 0A2 voltage regulator is inserted _ 

in series with the feed to the common screen — 

grids. 

432 mc Final and Tripler 
The common exciter feeds directly via a | 

1-turn link to the push pull grids of a 
QQE06/40 tripler, which in turn drives the — 
QQE06/40 final to 100 watts input. A spe- 
cial feature of the construction is the use of | 
solid dielectric tuning on both tripler and | 

final tanks. Tufnol is employed on the tripler — 

hairpin tank which is inductively coupled 

| 
} 



to the push-pull grids of the final Amplifier. 
Mycalex is used on the final tank which con- 
sists of a 1% wave stripline with dielectric 
tuning at its center. In order to preserve 
balance on both plates of the final QQE06/ 
40, a specially designed balun pick up link 
transfers energy from the tank to the an- 
tenna. All critical parts of the tripler and 
final tank and grid circuits are silver plated 
and lacquered to preserve high Q and effi- 
ciency. 

R.f. output indication is provided, like- 
wise plate, screen and grid current meters 
for continuously monitoring of both tripler 
and final tubes. 

For cooling a small fan blows air upwards 
past the plate seals of the final tube and a 
larger extractor fan sucks air up past the 
final and tripler as well as drawing cool air 
in from the back and sides of the steel cabi- 
net through gauzed-in louvres. The two fans 
assist in keeping the entire electronics at a 
reasonable working temperature. Protection 
for the tripler tube is provided with —150 
volts grid bias and a combination clamper 
tube (6V6GT) and a VR1S5O regulator to 
protect the final tube. 

Power Supplies and Protection 

Since most of the expensive parts of the 
power supplies were obtained very cheaply, 
no attempt was made to employ more 
modern silicon diode rectifiers. Instead a 
more conventional approach was followed 
by using 866A mercury vapor rectifiers 
which are known to give good performance 
particularly in areas subjected to lightning 
incidence. It was therefore considered that 
this type of rectifier was more likely to be 
less prone to lightning surge failures. 

The high voltage is automatically con- 
trolled by a 90 second thermal delay circuit 
which also energizes the tripler 350 volt 
supply and both fan motors (110 v.). 

Apart from the location of fuses at certain 
parts of the supplies, additional protection 

for the transmitter is provided (a) By in- 

stalling a gas discharge tube across the 230 

a.c. input. Should the potential across the 

230 v. terminals exceed 600 v. the gas dis- 

charge tube will conduct heavily thereby 

blowing the 13 amp fuse on the mains side. 
(b) Since the 600 v. hold-in relay is ener- 

gized from the 75 v. regulated grid bias 
supply, failure of this bias supply will cut- 
off high voltage to the finals and tripler. 

Since the bias rectifier is a solid state 
diode, an attempt has been made to provide 
surge protection for it by a combination 
of R and C in its input circuit. 

Antennas 

For 144 mc two 4 element skeleton slots 
are fed in phase and stacked one above the 
other approximately 1 wavelength apart. The 
array is mounted vertically on the side of a 
65’ high lattice steel tower so that it can be 
turned through an arc of 200° and be locked 
at 712° intervals throughout the arc. For 
432 mc, a single section Reflex is mounted 
to give horizontal polarization. This may 
similarly be locked in any position through- 
out the 200° arc. The arc over which both 
antennas. look runs approximately north 
through west to south on a mountain peak 
5609 feet above sea level. 

Overseas and Extra-Territorial 

Co-operation 

According to presently accepted theory, 
it is unlikely that this Beacon will be heard 
overseas on 144 or 432 mc. However, with 

tropospheric bending and maybe freak or 
unusual conditions, contact may be estab- 
lished. Certainly this should be possible 
through a satellite repeater. Nevertheless it 
is to be hoped that anyone anywhere who 
positively identifies the call-sign ZEIJZA 
will report the matter immediately to the 
H. Q. Secretary, Radio Society of Rhodesia, 
P. O. Box 2377, Salisbury, Rhodesia for 
which a special acknowledgement will be 
sent. 

It is hoped, also, that those listening sta- 
tions able to record. signal levels regularly 
within the borders of Rhodesia or the Repub- 
lic of South Africa will send in reports on 
a monthly basis. 

The success of the Propagation Survey is 
largely dependent on frequent and reliable 
reporting and all those who can do so are 
earnestly requested to give their fullest co- 
operation. 

It is intended that this Beacon will radiate 
continuously for a period of 3 years or 
until such time that its usefulness is no longer 
desired or justified. m 

Turn immediately to page 
122 for information about 
our subseribers’ free clas- 
sified ad seetion! 

s 
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_LAIITU; 
From The Land Of 

BY GEORGE JACOBS,* W3ASK 

T: date avune = 22,- 1966, “the work of the C.C.UR. iss carried=.out: in 

place: Oslo, Norway, glowing in the sun- 
shine of a balmy summer evening; the time: 
exactly 7 pP.M.—and with a lusty CQ, 
LAIITU is placed officially on the air, to 
mark another important event in the history 
of amateur radio. 
LAIITU was a special amateur radio sta- 

tion established jointly by the Norwegian 
Telecommunication Administration and the 
Norwegian Radio Relay League, to mark 
the XIth Plenary Assembly of the Inter- 
national Radio Consultative Committee 
(C.C.I.R.), which met in Oslo from June 22- 
July 2271966. 

The C.C.LR. is often referred to as the 
“technical arm” of the International Tele- 
communication Union, of which it is a part. 
It is responsible for studying, on an inter- 
national cooperative basis, technical and op- 
erating questions and problems with the 
object of improving and facilitating inter- 
national telecommunications. The main 

* 11307 Clara Street, Silver Spring, Md. 20902 
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The “shack’’ at LAIITU: A penthouse atop Oslo’s 
tallest building, the 17-story Telehus. Newly-built, 
the building is headquarters for the Norwegian 
Telecommunication Administration. That’s W3ASK 

seen in front of the penthouse. 
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fourteen Study Groups, which together cover 
virtually the entire field of radio commu- 
nication, including sound and _ television 
broadcasting, space communications, fixed 
service systems, radio relay systems, etc. 

The C.C.I.R. maintains a small permanent 
staff in Geneva, and almost all of its work 

is carried out by experts made available on 
an ad hoc basis by member nations of the 
I.T.U., as well as by a large number of pri- 
vate communication organizations. Every 
three years a Plenary Assembly is held to 
review the work of the Study Groups, and 
to make recommendations to the I.T.U. 
where they are considered for international 
adoption. 

The XIth Plenary Assembly of the 
C.C.I.R. was held in Oslo from June 22-July 
22, 1966. Seventy-five national administra- 
tions were represented directly, and 22 others 
by proxy. Representatives were also present 
from several other international organiza- 
tions and from nearly three-score private 
communication companies. In all, a total 
of nearly 750 telecommunication experts 
and officials attended the Conference in one 
capacity or another, to tackle the several 
hundred questions and study programs which 
were on the agenda. : 

It was the gathering of such an eminent 
assembly that prompted the Norwegian 
Radio Relay League to seek the permission 
of the Norwegian Telecommunication Ad- 
ministration for the establishment of a spe- 
cial amateur radio station to be made 
available for use by the delegates to the 
Conference. Previously similar stations had 
been made available to delegates of the [Xth 
Plenary Assembly which was held in Los 
Angeles during 1959 (K6USA) and the 
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Xth Plenary Assembly held in Geneva dur- 
ing 1963 (4U1ITU). 

Under the very able leadership of Per 
Gunderson, LASLG, the late President of 

the Norwegian Radio Relay League, the 
Telecommunication Administration agreed 
to the establishment of a special amateur 
radio station for the Conference. The Ad- 
ministration went much further—it made 
available a reasonable amount of funds for 
the purchase of amateur radio equipment, 
as well as providing a “shack” for the station. 
And what a “shack” it was! The Administra- 
tion turned over to the League its penthouse 
laboratory atop the 17-story TELEHUS 
building located in St. Olavs Place. This 
newly-built headquarters building of the 
Norwegian Telecommunication Administra- 

tion is the tallest in Oslo! 
Working at fever pitch, members of the 

League, often assisted by their XYLs or 
YLs, installed the equipment provided by the 
Administration, as well as some additional 
equipment of their own. At least two radio 
amateurs among the C.C.I.R. delegates 
brought their own equipment as well, which 
was also installed in record time. By the 
evening of June 22, everything was in typical 
Norwegian “‘ship-shape”’, and ready to go on 

the air. 
The station, when it began operations on 

June 22 before a large gathering of Nor- 
wegian radio amateurs, several radio ama- 
teurs from among the C.C.I.R. delegates, 
and a large number of guests and visitors, 

consisted of five h.f. transceivers operating in 

the 10-80 meter amateur bands on c.w., a.m. 

and s.s.b.; one amateur-built 2-meter station, 

some commercial receivers and also home- 

brew equipment of special interest. Antennas 

used ranged from a tri-bander beam, to sev- 

oht Sun 

eral verticals and dipoles. 
All participants to the XIth Plenary As- 

sembly were officially welcome to visit and 
operate LAIITU. A very large number of 
the delegates did visit the station to see ama- 
teur radio in operation. Among the C.C.I.R. 
delegates were at least three dozen licensed 
radio amateurs who operated the station as 
well. Playing hosts were the members of the 
Norwegian Amateur Radio League and their 
XYLs and YLs—and very charming and 
friendly hosts they were. 

The station generally began operations at 
7 P.M. daily, after the Conference had com- 

pleted its sessions for the day. It often re- 
mained open well into the night. In late 
June, however, “night” in Oslo is pretty 
much “‘day’’, and those who operated the sta- 
tion were afforded a truly panoramic view 
of the midnight sun. From the glass enclosed 
penthouse of LAIITU, the northern sun 
could be seen streaking across the horizon, 
dip out of view for an hour or so, then rise 

[Continued on page 78] 

Shown working the late 20 meter ssb openings 
to the States are, from left-to-right, W3ASK, 

K3BGX, DLIFZ and LAS5KG. This picture was 
taken by the light of the midnight sun, seen 
through the window rising in the northern sky. 
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AMATEUR ELECTRONIC SUPPLY 

10 Day Free Trial (Lose only Shipping Charges) Ke 30 Day Guarantee fie Full Credit Within 6 Months on Higher Priced 

New Equipment +k Pay as Little as $5.00 Down — take up to 3 Years to Pay the Balance * Order Direct from this Ad! 

AMECO 
BIU SWR bridge $ II 
SWB SWR indicator 7 
CB-6 Conv.(7-I1) 19 

CN-50 Conv. (14-18) 29 
PV-50 Preamp 9 
PS-| AC supply 6 
PS-2 AC supply 6 
CLB 6m mob. conv. |7 
TX-86 Transmitter 49 

TX-62 VHF Xmtr_ 109 

AMPLIDYNE 
621 VHF Xmtr $149 

B&W 
5100 Transmitter $ 89 
5100B Transmitter 119 
426 Low Pass 10 

CLEMENS 
SG-83 Signal Gen.$ 75 
SG-83A Sig. Gen. 175 

CENTRAL ELECT. 
20A Exciter $ 99 
QT-! Anti-trip 9 
BC- 458 (junkers) 5 
100V Transmitter 375 
200V Transmitter 475 
Model B Slicer 34 
MM-2 Analyzer 59 
RM adaptor (455kc) 9 

CLEGG/ 
SQUIRES-SANDERS 

22’er 2m Xcvr $175 

99’er 6m Xcvr 89 
Thor 6 (RF only) 125 
417 AC sup./mod. 75 
418 DC sup./mod. 75 
Zeus VHF Xmtr 375 

Interceptor Rec. 325 
Allbander HF tuner 75 

Venus 6m SSB Xmtr249 
416 AC supply 
SS-IR Receiver 
SS-IS/RS Silencer/ 

Speaker 

COLLINS 
310B-! Exciter 
75A-2 Receiver 
75A-3 Receiver 
T5A-4 (ser. 
75A-4 (ser. 
75A-4 (ser. 
75A-4 (ser. 
75A-4 (ser. 
Spkr. (Al, A2, A3 
75S-| Receiver 
75S-3 Receiver 
75S-3B Receiver 
51 J-4 Receiver 
32V-| Transmitter 
32V-3 Transmitter 
KW-| AM Xmtr 
32S-| Transmitter 
312B-3 Speaker 
KWM-2 Xcvr 

136B-2 Blanker 

516F-2 AC supply 

75 
375 

75 

$ 49 
219 
269 
375 
375 
395 
395 
425 

%) 
295 
399 
449 
895 
99 
199 
995 
375 
15 

750 
75 
115 

516E-2 DC sup (28v)95 
MP-| DC supply 
PM-2 AC supply 

119 
a 

CC-2 Carrying case 65 

R. L. DRAKE 
2AC Calibrator 
2B Receiver 

2BQ Combo 
2C Receiver 
2CQ Combo 
R-4 Receiver 
MS-3 Speaker 
MS-4 Speaker 

AC-3 AC supply 65 
T-4 Reciter 185 

EICO 
720 Transmitter $ 49 

730 Modulator 39 
753 SSB Xcvr 149 
950B R/C Comp. 15 
565 VOM 12 

ELMAC 
A-54 Xmtr (AS-IS) $ 15 
AF-67 Transmitter 49 
AF-68 Transmitter 65 
PMR-8 Receiver 89 
PSA-500 AC supply 12 

GLOBE/GALAXY/WRL 
Scout Deluxe $ 49 
Scout 680 Xmtr 29 

LA-| Lin. Xmtr 69 

Chief 90 Xmtr 29 
Hi-Bander 62 89 

King 500A Xmtr 225 
King 500B Xmtr 249 
DSB-100 SSB Xmtr 49 
SB-175 SSB Xmtr 59 
755 VFO 24 
755A VFO 29 
V-10 VFO 29 
PSA-300C AC sup. 49 
Galaxy V Xcvr 295 
RV-| Remote VFO 49 
VX-| VOX 12 

DAC-35 Console 69 
UM-| Modulator 29 
Rejector 15 
Compressor 15 
CW Monitor 9 

GONSET 
Comm || 6m $ 99 
Comm IIB 2m 119 
Comm III 6m 125 

B To: AMATEUR ELECTRONIC SUPPLY & 
| 4828 West Fond du Lac Avenue g 
g Milwaukee, Wisconsin 53216 c-10A § 
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Ship me the following Reconditioned Equipment: 
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Comm |lV 6m 175 
6m Linear II 75 

6m Linear II! 99 
G-28 Transceiver 149 
G-50 Transceiver 199 

910A 6m Xcvr 199 
911A AC supply 39 

912A DC supply 39 

903A 2m Linear 199 
913A 6m Linear 199 
G-63 Receiver 99 
G-66B Receiver 45 

3-way supply 19 
Thin Pak IS 
G-76 Transceiver. 125 
G-76 AC supply 49 
G76 DC supply 39 
G77 Transmitter 49 
G-77A Transmitter 69 
GSB-101 Linear 169 
GSB-20! Linear 225 
GPP-|! Phone patch 25 
3275 6m |2v conv. 29 
6m H.V. conv. IS 

Squelch/ Clipper 9 

HALLICRAFTERS 
S-20R Receiver $ 49 

S$38E Receiver 34 
S-85 Receiver 69 

SX-96 Receiver 125 

SX-100 Receiver 139 

SX-101 Mk | Rec 125 

SX-I01A Receiver 199 
S-107 Receiver 59 
S-108 Receiver 69 

SX-|10 Receiver 89 

SX-1 11 Receiver 
SX-115 Receiver 

SX-|117 Receiver 
S-120 Receiver 45 
SX-130 Receiver 

R-48 Speaker 12 
HT-32 Transmitter 249 
HT-32A Xmtr 299 

HT-33B Linear 395 
HT-40 Transmitter 49 
SR-150 Xevr 325 
SR-160 Xevr 189 

PS-150-12 DC sup. 75 
HA-6 Transverter 89 
P-26 AC supply 45 

SR-34(AC) Xevr 175 
SR-46 6m Xcvr 125 

SR-46A 6m Xcvr 139 
HA-10 L.F. tuner 12 

HAMMARLUND 
HQ-100A Rec $119 
HQ-110C Rec 129 
HQ-I10A Rec 159 
HQ-110AC Rec 169 
HQ-170 Receiver 169 

HQ-170C Rec 179 
HQ-170A Rec 239 
HQ-I70AC Rec 249 
HC-10 SSB conv. 59 
S-100 Speaker 9 
HX-50 Transmitter 199 

HX-500 Xmtr 225 

HEATHKIT 
GC-|A Receiver $ 59 
XP-2 Power pak 9 
HR-20 Receiver 89 
SB-300 Receiver 225 

XC-6 6m conv. 29 
SBA-300-3 6m conv.|5 
SBA-300-4 2m conv. |5 

QF-| Q-multiplier 4 
MT-| Transmitter 39 

DX-60 Transmitter 59 
TX-| Transmitter 115 
HA-10 Linear 175 
HX-20 Transmitter |49 
HX-30 6m Xmtr 175 
HA-20 6m Linear 75 

HW-12 75m Xevr 99 
HW-22 40m Xcvr 89 
HW-22A 40m Xcvr 99 
HW-32 20m Xcvr 89 
HA-14 Linear 95 
HP-24 AC supply 50 
HP-14 DC supply 95 
VF-| VFO te) 
HG-10 VFO 29 
HW-10 6m Xcvr 149 

HW-30 (Two'er) 39 
VHF-| (Seneca) 149 
UT-1 AC supply 19 
HRA- 10-1 Calib. 9 
HO-13 Hamscan 49 

HICKOCK 
209A VTVM Sais 
539C Tube tester 275 

HUNTER 
2000A Linear $325 

22 Station control 99 

JOHNSON 
Challenger $ 59 
Viking | 49 
Viking Il 69 
Ranger | 89 
Ranger I] 169 
Valiant | 139 
Valiant II 225 
500 Transmitter 299 
KW Amp-desk 595 
Pacemaker 149 
Invader 2000 549 
6N2 conv(14-18) 34 
Mob. Xmtr (as-is) 15 

KNIGHT 
R-|00A Receiver $ 69 
X-10 Calibrator 5 
T-50 Transmitter 24 

V-44 VFO 19 

LAFAYETTE 
HE-45 Xcvr $ 65 
HE-45B Xcvr is) 
HE-6| VFO 12 
HE-61A VFO 15 
HA-90 VFO 29 
HA-350 Receiver 89 

LAKESHORE 
Phasemaster Il $ 89 
Phasemaster IIB 
Bandhopper VFO 59 

LINEAR SYSTEMS 

250AC AC sup $ 49 
250-12 DC supply 49 

350-12 DC supply 75 

NATIONAL 
NC-57 Receiver $ 49 
NC-60 Receiver 39 

NC-109 Receiver 89 
NC-173 Receiver 75 

ORDER TODAY 
DIRECT FROM THIS AD! 

For further information, check number 28, on page 126 

NC-188 Receiver 69 
Converter cabinet {7 

HRO-60 Receiver 225 
HRO speaker 12 
XCU-300 Calibrator 9 
NCX-3 Xevr 189 
NCXA AC supply 75 

VX-501 VFO 175 
200 Transceiver 275 

NCL-2000 Linear 425 

PIERSON 
KE-93 AC supply $ 12 

POLYTRONICS 
PC-2 2m Xcvr $175 
PC-6 6n Xcvr 149 
PC-62B 6-2m Xcvr |89 

P&H 
PS-1000B DC Sup$ 75 

RME 
Speech Clipper $ 15 
DB-23 Preselector 29 

4350 Receiver 89 

VHF-126 Converter 75 

SBE 
SB-33 Xcvr $189 
SB2-DCP Inverter 35 
SBI-LA Linear 149 
SBI-VOX 15 

SWAN 
SW-|20 Xevr $99 
SW-140 Xcvr 99 
SW-240 (early) 175 
SW-240 (late) 189 
117AC AC supply 65 
SW-12 DC supply 75 

406 VFO 50 
117B AC supply 59 

350 Xcvr (early) 
350 Xcvr (late) 

117X Basic AC 49 

TAPETONE 
XC-50 (14-18Mc) $ 29 

TOPAZ 
CIOWDD DC sup $ 49 
CIOWDG DC sup 49 
300XL DC supply 34 
12-300 Inverter 34 

UTICA 
650 6m Xcvr/VFO $109 
650A Xcvr (only) 109 
—— nel 

COMCO 
680 Base 30.96Mc 

w/tone (NEW) $450 
684 UHF Mobile 310 

HEWLETT PACKARD 
410C Voltmeter $297 
606A Generator 945 
608D VHF Gen 910 

LAMPKIN 
105B Freq. $125 

MEASUREMENTS 
111 Crystal calib.$ 75 

REGENCY 
RTG-2 Tone gen. $ 85 

SONAR 
FM-40 on 30.96 $175 

FM-40 Remote 175 

SC-40 Tone 50 
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LOOK at your low Monthly Payment 
AFTER JUST *52 DOWN 

SWAN 350 80-10m Transceiver ..... (!4.98) $420.00 
SWAN 500 80- 10m — Deluxe........ (17.69) 495.00 
SWAN 250 6m Transceiver.......... (11.55) 325.00 
Mark Il 80- 10m Linear — with tubes (14.08) 395.00 
Power Supply for Mark Il Linear ...... (8.30) 235.00 
117XC AC Supply w/spkr. in cabinet........ 95.00 
14-117 !2v DC Supply w/Cable ............ 130.00 
405X MARS Oscillator - less crystals....... 45.00 
406B Small Phone Band VFO.............. 75.00 
410gFull-Coverage,; VFOr. som a 95.00 
21086 Metergy FO ca tae a eed ae ek 120.00 
VXal" Plag-insVOXv sie, we ee ee 35.00 
SSB-2 Selectable Sideband kit for 350....... 18.00 
22<Dual\ VEO Adaptor) S40. tae ae 25.00 
100 kc Calibrator kit for 350................ 19.50 
500 kc: Calibrator-kitifors250as. ests ee 19.50 
RC-2 Mobile Remote Control kit............ 25.00 
45powantenna —manitalae. ae ee 65.00 
55 Swantenna — Remote control ............ 95.00 
Custom Contour Bumper Mount.............. 24.95 
Kwik-On Antenna Connector................ fh oak 

NOTE: Above are listed the “Standard - Everyday” 
Swan Products — Below are listed some Special 
Purpose items: 

14X 12v DC Module/cable................. $ 65.00 
14XP As above, but Positive Ground........ 70.00 
117X Basic 117v AC Supply ONLY......... 65.00 
230X Basic 230v AC Supply ONLY......... 75.00 
117 or 230vac Line Cord (specify) .......... 5.00 
8’ Cable w/ plug (Supply to Transceiver) .... 3.00 
Cabinet w/Speaker & AC Line Cord......... 30.00 
230XC 230v AC Supply, speaker & cabinet .. 105.00 
14-230 I2v DC Supply w/230v Basic........ 140.00 

STAY ON THE AIR PLAN 
When Electronic trading with Amateur 
Supply, you may use our STAY-ON-THE- 
AIR PLAN — which enables you to keep 
your trade-in until your new equipment 

arrives. . .Lose no operating time! 

Another reason for doing business with AES 

AMATEUR 
ELECTRONIC 

SUPPLY 
$828 West Fond du Lac Avenue 

Milwaukee, Wisconsin 53216 

Phone (414) 442-4200 

MILWAUKEE STORE HOURS: Mon & Fri - 9 am to 9 pm, 
Tues, Wed, Thurs - 9 am to 5:30pm; Sat - 9 am to 3 pm 

Purchase any new Swan transceiver or 
linear at the regular price with no trade-in 
and you may take a $50.00 Credit toward 
the purchase of any other ne et aaa 
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Order Today direct 
from this ad ! 
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5 

TRADES ?? 

GET OUR 

DEAL TODAY! 

Use Handy 

Coupon 

Below 

Ray Grenier, K9KHW Terry Sterman, W9DIA 
Mgr. Mail Order Sales Proprietor 

= To: AMATEUR ELECTRONIC SUPPLY 
| 4828 West Fond du Lac Avenue | 
i Milwaukee, Wisconsin 53216 c-10§§ 
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For further information, check number 29, on page 126 



June 22, 1966—opening night at LATITU. Shown 
operating are W3ASK (left) and WATEVH. 
Standing, from left-to-right, K2BZT, LA5 SE, 

LAOLE, WAQ@DE, LA4Y and LA8YB. 
(Photo courtesy Aftenposten). 

again in a symphony of color, just past 
midnight! 

Radio amateurs throughout the world 
were given a verbal description of the beau- 
tiful midnight sunset-sunrise by the operators 

of LAIITU. 
But the midnight sun was not the only 

scenic view seen from this penthouse 
“shack”. To the south, beyond the twin-red 
towers of Oslo’s city hall, and the harbor, 
could be seen the beautiful and truly majestic 
Oslo fjord, whose sparkling blue waters were 
flecked with the colors of the rainbow from 
the sails of the countless number of small 
boats skimming along its surface. To the 
west could be seen the rising foothills, emer- 
ald green in June, which provide the citizens 
of Oslo and their visitors with a haven for 
camping, swimming and fishing during the 
summer months and skiing, skating and sled- 
ing during the winter months. 

During the month that LA1IITU was in 
operation nearly 2000 contacts were made 
with approximately 85 countries, in all con- 
tinents of the world. For the first time in the 
history of amateur radio in Norway, a sta- 
tion was permitted to handle third party 
traffic, and scores of messages were handled 
by LAIITU for the C.C.I.R. delegates. In 
many cases, schedules were arranged be- 
tween delegates and their families at home. 
Daily contacts were also arranged between 
LAIITU and the headquarters station of the 
I.T.U. and the International Amateur Radio 
Club, 4U1ITU in Geneva. Each contact re- 

ceived a QSL card designed especially for 
the occasion of the C.C.I.R. Conference. 

One sad note marked the otherwise almost 
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festive atmosphere of the LAIITU opera- 

tion. During early July, the Conference was 
shocked to learn of the sudden death of Per 
Gunderson, LA5LG. Per, a pioneer radio 

amateur in Norway, and President of the 
Norwegian Radio Relay League at the time 
of his death, did more than anyone else to 
make LAIITU a reality. The station, in fact, 

became a memorial to him both as a man 
and for the many contributions he had made 
in a lifetime devoted to the development of 
amateur radio in his beloved country. 

In official recognition of the LAIITU 
operation, A. Prose Walker, W3BMX/ 

W4CXA, of the U. S. Delegation paid the 
following tribute to amateur radio at the 
final meeting of the Conference on July 22. 

“T have asked for the floor at this time, 

Mr. President, to express the sentiments of 
the United States Delegation to you, per- 
sonally, on a matter which has been most 
pleasantly received by our delegation, and 
I am sure, by many other delegations as well. 
The subject of my remarks is the authori- 
zation and establishment of Amateur Radio 
station (LAIITU) during the period of this 
XIth Plenary Assembly of the C.C.I.R. 

“If you will permit me, Sir, I would like to 
make some observations concerning Amateur 
Radio and its relation to the expanding 
period of technology throughout the world. 
I venture the opinion that a significant num- 
ber of delegates here at this conference re- 
ceived their initial exposure in the field of 
electronics through the medium of Amateur 
Radio. Initially, Amateurs were influential 

in opening the possibilities for long distance 
communication via the high frequencies, 
after having pioneered in the area of the 
spectrum which administrations then found 
too valuable not to utilize for the benefit of 
all their people. 

“All of us here know the history of the 
development of radio communications and 
the continued experimentation and develop- 
ment by Amateurs, which although mostly 
unheralded, has been of significant value. 
Countless advances in theory, techniques and 
equipment have been contributions of Ama- 
teurs or those who received their early stimu- 
lus and training in that medium. Today with 
the vastly more complex science of com- 
munications, we still find Amateurs keeping 
abreast of developments and maintaining the 
pace laid down by large national laboratories 
and developmental organizations in our re- 
spective countries. Even satellite communi- 
cation does not daunt the Amateur, and in 
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the near future Oscar IV will be in orbit 
enabling Amateurs throughout the world 
again to communicate on v.h.f. by means of 
an orbiting satellite. A chronicle of all these 
events and their significance would take 
entirely too much time. 

“Allow me to say in a personal vein, that 
it has been most gratifying to meet face-to- 
face here in Norway and at this conference, 
fellow Amateurs with whom I have commu- 
nicated over the past thirty years or more. I 
learned here that a member of the Delega- 
tion of Portugal was formerly CRSAR in 
Sao Thome Island, whose QSL card is in the 

files of my own station; that my good friend 
Mr. Ivanov of the Soviet Delegation was 
formerly EN9BU and that in many other 
delegations, active and former Amateurs are 
included amongst them. Through Amateur 
Radio at station LA1ITU, many delegates 
were able to communicate with their families 
at home, in an informal atmosphere, with 
gratifying results. 

“There is, without question, a close cor- 
relation between the sponsorship and en- 
couragement of Amateur Radio in coun- 
tries of the world, and.the technological ad- 
vancement of those countries. If I might 
offer a suggestion to all countries represented 
here at this conference, it is that they en- 
courage to the utmost the participation of 
their technically inclined students, in Ama- 
teur Radio. For I’m sure they would find a 
bright new zeal and thirst for learning in the 
communications field, by application of tech- 
nical knowledge to equipment they build and 
operate themselves. 

“Mr. President, Amateurs throughout the 
world will experience a thrill and pride, upon 
learning that the newly elected Director of 
the C.C.I.R., Mr. Herbstreit, also is an active 
Radio Amateur, W@IIN. I am equally certain 
that in the years to come he will continue his 
interest and activity, although he will be sur- 

rounded by all our problems and their most 
satisfactory solutions. 

“Therefore, Mr. President, I tender you 

personally our thanks and gratitude for your 
wisdom and appreciation of Amateur Radio, 
in your approving the establishment of sta- 
tion LAIITU. Nearly 2000 contacts have 
been made with approximately 85 countries, 
in all Continents of the world. Our gratitude 
also is expressed to the Norwegian Radio 
Relay League, whose members have spared 
no effort to facilitate the success of the sta- 
tion in cooperation with your administration, 

Adding some femininity to the station are (right) 
Peggy, LA3WG (XYL of LA4LE), and left, Miss 

Jane Anstey of the C.C.I.R. That’s K3BGX busily 

engaged in conversation with Peggy. 

and to make us all feel welcome here in your 
beautiful country. It was with sadness that 
we learned of the sudden death of the Presi- 
dent of the Norwegian Radio Relay League, 
Mr. Per Gunderson, who was present in this 
hall at the opening ceremonies. 

“Although I speak only on behalf of our 
delegation, I know that all delegations and 
Amateurs everywhere will join me in this 
salute to you, Sir, and in wishing you the 

best of life’s pleasures and time to enjoy 
them all. 

“I would appreciate having my remarks 
included in the minutes of this session of the 
Plenary Assembly.” 
LAIITU was a complete success both 

from the viewpoint of the communication 
service it provided and as a “salesman” for 
amateur radio in general. In fact the 
LAIITU operation has been given consider- 
able credit for setting the groundwork which 
culminated earlier this year in the successful 
signing of a reciprocal licensing agreement 
between Norway and the USA. 

No doubt each delegate to the XIth 
Plenary Assembly of the C.C.I.R. brought 
home with him fond memories of the 
warmth and friendliness of the Norwegian 
people, the charm of Oslo, the beauty of 
Norway, and of the glorious summer 
weather. Many a delegate also left Oslo very 
favorably impressed with amateur radio, as 
a result of the LAIITU operation. 
(This article has been selected to appear in 
the 1967 annual publication of the Inter- 
national Amateur Radio Club, Geneva, 

Switzerland). 
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TUNED CHOKE INPUT 
BY FRED BROWN,* W6HPH 

The Right Way To Make a Choke-Input Power Supply 

HIS idea may be an old one but 
it does not seem to have been given the at- 
tention it deserves. Anyway I can claim no 
originality for it since it was described to 
me by Roy Brady, W6UXN. 

Figure 1 shows a conventional choke- 
input filter circuit following a full-wave rec- 
tifier. It seems to be a neglected fact that 
a rather dramatic improvement in both reg- 
ulation and ripple reduction can be achieved 
simply by shunting the choke with a small 
capacitor as shown. The capacitor should 
resonate with the no-load choke inductance 
to a frequency slightly higher than 120 cy- 
cles. The choke I used in the circuit required 
a value of C, which resonated the choke to 
145 cycles. The optimum value of shunt 
capacitor is best found experimentally by 
observing the ripple voltage on an oscillo- 
scope. Lacking a scope, though, it is easy 
to measure the ripple output with an a.c. 
voltmeter (preferably a peak-reading type) 
connected across the load through a coupling 
capacitor. Capacitor C, is then adjusted for 
minimum ripple with the power supply 
under full load. 

Results 

For the case of a capacitor-input filter cir- 
cuit a reduction in ripple can also frequently 

* Pine Cove, Idyllwild, Calif. 
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be had by resonating the choke although 
there will be no corresponding improvement 
in regulation as with the choke-input circuit. 

The curves of fig. 2 show the improve- 
ment in both regulation and ripple that 
occurred in the power supply circuit of fig. 
1. This particular power supply is being used 
in a small v.h.f. exciter. It uses a power 
transformer removed from an old 5 tube bc 
set. Note in fig. 2 that for loads greater than 
40 ma the output voltage is actually slightly 
raised by C,, whereas for lesser loads the 
voltage is lowered. The slope of the curve at 
40 ma (with C,) corresponds to an output 
resistance of 800 ohms. This is mostly made 
up of the filter choke resistance (230 ohms) 
and the transformer resistance (450 ohms 
either side of center tap). 

Silicon Diodes 

Some experts claim that choke input is 
hard on silicon rectifiers because of switch- 
ing transients. Others say just the opposite; 
capacitor input is bad because of the heavy 
charging current. Measuring the peak re- 
verse voltage across the diodes in the cir- 
cuit of fig. 1 I find it to be 1020 volts. With 
the choke shorted out (capacitor input) this 
voltage drops to 900 volts. From this we 
may conclude that choke input does raise 
the peak reverse voltage on the diodes, but 
only slightly. a 

Hohe ae test ~ nea as t ‘i : 

ac aie Leh he Tr 

Ripple Ep-p 

Load Current in ma 

Fig. 2—(Black curves) Impovement in regulation 
resulting from C,. (Color curves) Improvement 

in ripple reduction resulting from C.. 
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Phate 1—A com ercial 13 6 30 ey rotatable LP dipole antenna. 
ROR 

BY AL BROGDON,* K3KMO 

This is the first article of a two-part series on logarithmically periodical 
antennas. This first article covers the basic theory of operation of LP an- 
tennas, and describes some LP’s which will be of interest to hams. The 
second article will consider the design parameters for LP dipole arrays, 

and will work through the design data for a typical LP dipole array. 

NTIL_ recently, a broadband 
antenna with reasonable gain and directional 
characteristics was not available. The prob- 
lem centered around the fact that all anten- 
nas had their dimensions specified in terms 
of frequency—that is, they were frequency 
dependent. If an antenna were designed for 
one frequency, its performance would be 
best at this frequency, and would deteriorate 

as the operating frequency was moved to 
either side of the design frequency. If the 

*RD 1, Box 390A, State College, Pa. 16801. 

antenna were designed for high gain and nar- 
row beamwidth characteristics (as, for ex- 
ample, is the Yagi-Uda antenna), its band- 
width would be even more restricted. In such 
cases, it might even be impossible to build 
a practical antenna that would cover an 
entire amateur band without a serious deg- 
radation of performance at one or both ends 

of the band. . 

Then a group of scientists and engineers 
at the University of Illinois, led by R. L. 

Carrel, D. E. Isbell and V. H. Rumsey, 
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developed a family of antennas whose 
dimensions could be stated in terms of 
angles, and whose shapes repeated logarith- 
mically. Such specifications resulted in true 
frequency-independent antennas—antennas 
that would perform equally well over a 
wide band of frequencies. It is quite common 
for such antennas to cover a 10:1 band- 
width (for example, 10 to 100 mc), and it 

is possible to cover even more. 
An important. characteristic of the log 

periodic antenna is that its performance is 
the same throughout its design range; there 
are no holes in its frequency response. Figure 
1 shows the gain and v.s.w.r. of an experi- 
mental LP antenna designed for 1100 to 
1800 mc. You can see that both parameters 
remain well within acceptable limits over 

the entire range. 
The characteristics of the LP antenna 

make it an ideal antenna for the military 
and many commercial applications, where it 
is necessary to have continuous frequency 

coverage over a wide band. Amateurs, on 
the other hand, are allocated only a series 
of relatively narrow slots in the frequency 
spectrum. Therefore, in most cases, the 
amateur is better off with a series of single- 
band antennas, or some type of compromise 

antenna such as the “trap tri-bander” for 
multiband coverage. 

In some cases, however, LP’s can be put 
to good use by hams. An LP would enable 
a v.h.f. operator to cover an entire v.h.f. 
band, or two or more v.h.f. bands, with good 
performance. An LP could be designed to 
cover all bands from 20 meters to two 

meters. It would be big, but no bigger than 
some single band 20 meter beams. For the 
ham who has lots of time, patience and 
money, it would even be possible to have 

a rotary LP for 40 meters through six or 
two meters, or a family of fixed LP antennas 
to cover the 80 meter band on up. 

LP Structures 

There are many types of LP structures, 

ranging from the familiar LP TV antennas 
to very weird shapes which are almost un- 
recognizable as antennas. The following 
discussion will deal with only one type of 
LP structure—the planar log periodic dipole 
array. As the name suggests, this array is 
made up of a number of dipoles, all lying 
in the same plane, whose length and spacing 
vary logarithmically. This type of LP is 
perhaps the easiest to understand and best 

82 e CQ e October, 1967 

Le 

10 

Gain (db above Isotropic) 

4 
1000 1200 1400 

Frequency (mc) 

1600 1800 2000 

Fig. 1—Gain and v.s.w.r. of an 1100 to 1800 mc 

LP dipole antenna. 

for visualizing the principle of the LP an- 
tenna. Also, it is mechanically the simplest 
to construct as a ham project. 

Figure 2 shows a sketch of an LP dipole 
antenna. The lengths of the dipoles and 
the spacings between them are logarithmi- 
cally related. To visualize its operation, let 
us assume that the antenna is excited at a 
frequency near the center of its design 
range. The dipole nearest a half-wavelength 
will accept the most power; those on either 
side of this dipole will accept lesser amounts 
of power but will contribute to the over-all 
radiation. As the frequency is raised, the 
elements doing the work will be closer to 
the front of the antenna; as the frequency 
is lowered, the phase center of the array 
will move towards the rear. Note that the 
adjacent dipoles are transposed on the feed- 
line to obtain the proper phase relationships. 
Also note that, except in the case of very 
large arrays, the two-wire feedline is con- 
structed of tubing or channeling, and is 
clamped together with insulating spacers 
to serve as twin booms for the antenna. 

No matter what other shape is used to 
develop a log periodic antenna, the same 
principle applies. In a_ properly-designed 
and constructed LP, the active region of the 
antenna passes smoothly from one element 
to the next, resulting in a nice flat frequency 



response over the entire design band. Thus 
the LP will produce essentially the same 
gain and v.s.w.r. characteristics anywhere 
within the design frequency range. 

Construction Types 

Since we are considering log periodic di- 
pole arrays, photos 1 through 4 will illustrate 
types of construction techniques which can 
be used with this basic design. Photo 1 is a 
commercial LP array manufactured by 
Hy-Gain. It is designed for the 13 to 30 mc 
range, with the longest dipole about 35 feet 
long, and the boom length also about 35 
feet. Obviously, the size and weight of such 
an array are comparable with antennas con- 
sidered common in ham radio today. It 
would be possible for the home constructor 
to build a similar antenna using good beam 
construction materials and techniques. 

Photo 2 shows an antenna built by the 
author for military use in the 20 to 60 mc 
range. It was built as a field expedient 
until a permanent antenna could be pro- 
cured, and was made from normal hardware 

store materials. Copper tubing was used for 
the booms and elements, with bakelite strips 
as insulating boom spacers. A wooden pole 
was used as a dielectric support mast, and 
an oak 2” X 2” was mounted to support 
the front end of the boom and the coax 
feedline. The antenna was constructed in 
true ham fashion, and, with the exception 
of being non-rotatable, would be well suited 
for ham use. 

/ ‘ 
FRONT 

Fig. 2—Example of an LP dipole antenna design. 

Photo 3 shows a Granger Associates 
transportable LP antenna for the 4 to 30 mc 
range. It is novel in that it directly compares 
with the familiar inverted vee dipole, with 
the ends of the elements closer to the ground 
than the centers. This LP uses a single tower 
for support. A cable reaching from the tower 
to a ground anchor near the man in the 
foreground supports the centers of the wire 
element dipoles. Cables from the front 
anchor to two side anchors support the ends 
of the dipoles. Although the antenna is in 
effect aimed down into the ground, its 
vertical take-off angle ranges between 32° 
and 50°. The most amazing thing about 
this particular antenna is its extreme porta- 
bility. Unbiased tests have proven that the 
manufacturer’s claimed erection time can 
be met and even surpassed. Starting with an 
open field and a five-man crew (with only 
a moderate amount of prior training), it 
takes one hour to set the required anchors, 
and another hour to erect the tower and 
antenna—two hours from packing cases to 
full operation! Wouldn’t one of those be 
great for Field Day? 

Photo 4 shows a vertically polarized 
Granger LP designed for the 3.5 to 32 mc 
range. A 100 foot tower at the rear and a 
35 foot wooden pole at the front support 
a cable which holds up the top ends of the 
antenna elements. In this antenna, quarter- 

wave elements are fed against a ground 
screen in a manner similar to the usual 
ground-plane vertical antenna. Although the 
directivity of the array is obviously fixed in 
azimuth, the 3 db beamwidth of the antenna 

is 120°. Therefore, from the east coast of 

the US, one of these antennas could be used 

to cover Asia, Europe and most of Africa 
with a gain of 7 to 10 db (the maximum 
forward gain being 10 db). A ham with 
a good-sized field and a few dollars to spend 
could install a family of three of these 
mounted around a single tower for full 
360° azimuthal coverage, 7-10 db gain, 
vertical polarization, and coverage of all 
h.f. ham bands. Now wouldn’t that be great? 

These examples will give you an idea of 

the applications of LP antennas to frequen- 
cies in and around the ham bands. In the 
h.f. range, one advantage of the LP antenna 
is its coverage of not only the ham bands, 

but the frequencies between the ham bands. 
The same antenna can be used with equal 
effectiveness for the amateur frequencies, 
MARS frequencies, SWL’ing on the inter- 
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national broadcast bands and other frequen- 

(A 

Design Variations 

There are two interesting design varia- 
tions which have appeared in recent years 
in LP dipole arrays. One is the use of in- 
ductive loading for the lower frequency 
dipoles to keep their length down to a more 
manageable size. The usual practice is to 
have no loading in the shorter elements, so 
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Photo 2 (bottom left)—A 20-60 mc LP dipole antenna, vertically polarized. Photo 3 (top left)—A Grang- 

er Transportable LP dipole for operation from 4 to 30 mc. Photo 4 (right)—A 3.5 to 32 mc vertical LP an- 

tenna. 

their length increases logarithmically from 
one element to the next. Then past a certain 
length, each succeeding dipole remains the 
same physical length, with increasing amounts 
of inductive loading to resonate it at the 
correct frequency. The principle is the same 
as any inductively loaded antenna elements, 
with the loading coils normally located 
about halfway between the midpoint of 
the dipole and each end of the antenna. 
Such loaded dipole arrays may be reduced 
in size and weight as much as 40%, with 



only a slight degradation in gain at the lower 
frequencies. 

The other interesting gimmick which has 
appeared on LP dipole arrays for the TV 
bands is the use of swept-forward vee ele- 
ments. Such antennas are designed so that 
their elements are used in 3/2 wavelength 
or 5/2 wavelength modes at the higher 
frequencies instead of the half wavelength 
mode of the normal LP dipole antenna. If 
you will recall the horizontal radiation pat- 
tern of a 3/2 wavelength dipole, the main 
lobe has split so that there is a null at right 
angles to the antenna with two major lobes 
at angles of 45° from the antenna. If the 
radiating element is bent into a vee shape, 
the split lobe (on one side of the element) is 
merged back into a single lobe, with slightly 
more gain than a halfwave element. Thus, an 
LP dipole array with elements operating in 
the longer wavelength modes can be designed 
to have a little greater gain than a straight 
dipole array. 

However, there is one distinct disadvan- 

tage to this type of antenna. At the lower 
frequencies, the array may be operating in 
the one-half wavelength mode, and at the 
higher frequencies in the three-halves wave- 
length mode. At some frequencies in between 
these two modes, the elements will be ap- 
proximately a full wavelength, and the an- 
tenna will not function properly. This means 
that the antenna will have continuous cover- 
age of a “low” band and a “high” band of 
frequencies, with a big hole in the middle 
where the performance drops. With the TV 
antennas, this hole is conveniently placed in 
the frequency gap between channels 6 and 
7, so the discontinuity does not affect any TV 
channel. In such applications, where a 
frequency discontinuity is not objectionable, 
the LPV antenna has some advantage over 
the usual LP dipole array. 

Part Il 

The second article in this two-part series 
will present complete design information to 
enable you to design your own LP dipole 
arrays, together with some mechanical con- 
struction tips. This article will also work 
through the design data for a v.h.f. antenna 
which covers the v.h.f. TV band, the f.m. 
band, and several ham bands. A good all- 
purpose antenna—provided you don’t want 
to watch TV and ham at the same time. 

(To be continued) 
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DX 
BY JOHN A. ATTAWAY,* K4IIF 

The CQ DX Awards Committee is happy 
to announce the issuance of the following 
new WPX certificates: 

S.S.B. WPX: HASAM-261, CR4AJ-262, K4GXO- 
263, WA4PXP-264, CT1IKT-265, OE7UD-266, 
W4FPW-267, PAOXPQ-268, VE6IN-269, PASLOU- 

270, CX9CO-271, LA4DJ-272, K4IIF-273, YV3KV- 
274. 

C.W. WPX: HK3AVK-754, SM7BHH-755, 
K7AGJ-756, W4ORT-757, WA2CFG-758, LASQC- 
7159, K4TUA-760, UA4LM-761, UA1UD-762, 
KR6ML-763, UA3KZO-764, W9ZTD-765, UBSQA- 

766, UP2CT-767, UA3DI-768, W8SH-769, WA2- 
LRK-770, DJ6EO-771. 
WPX Fone: LUIDJU-138, W9ZTD-139, VE3BSJ- 

140. 
WPX Mixed: WA4PXP-129, VE3UR-130, K4- 

ZCP-131, W4ZXI-132, W6OMR-133, W4HA-134, 
VE3AAZ-135. 

Special Contest WPX S.S.B.: WA2SFP-1. 

Attention Novices 

In addition to the popular WPX Award, 
CO is now offering the WPNX Award for 
Novices only. To earn this award you must 
work and confirm at least 100 prefixes. Ex- 
amples of different prefixes are as follows: 

* P.O. Box 205, Winter Haven, Fla. 33881. 

Ed McVittie, VE40X, Manager of the VE4 QSL 

Bureau. Ed is also one of the leading QSL Mana- 
gers and is CQ’s QSL Manager of the Month 
for October. 
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W5, K5, WA4, WN4, WB2, WV6, KP4, 
WP4, YV5, HK3, DL1, DJ3, G2, UAS3, etc. 
Contacts for this award must be made after 
May 15, 1967. To receive an application 
blank send a self-addressed, stamped en- 
velope to K4IIF, P.O. Box 205, Winter 
Haven, Fla. 33881. 

Contest!—This Month 

Don’t forget the phone weekend of the 
CO Worldwide DX Contest Oct. 21-22. This 
is a wonderful time for racking up prefixes 
and zones as well as having the best kind of 
fun ever invented by mortal man. This DX 
Editor will be on again from the Caribbean, 
because once you’ve operated from a DX | 
location during a CQ contest its hard to stay | 
home. Specially endorsed WPX and WAZ | 
certificates will be authorized for anyone | 
qualifying for the award entirely by their | 
contest operation. For complete rules see 
Frank’s Contest Column in the September | 
issue. 

De Extra 

A lot of people don’t like W9WNV. A lot 
of other people think he’s the greatest thing 
that ever happened to DX. I’m not judge | 
and I’m not jury and the full truth I don’t 
know. However, one thing I do know, and 

you know it too. If we have any regard for | 
this hobby of ours we won’t ever let a situa- | 
tion like this develop again. 

The Awards Program 

WPX: Earlier columns have discussed | 
some of the difficulties in the WPX program, | 
chiefly the fact that many prefixes have been 
changed or deleted since WPX was first | 
offered 10 years ago. To modernize every | 
application in the files would require many | 
more man hours of work than are currently 
available. As a stop-gap measure to facilitate | 
the processing of a large backlog of endorse- | 
ment aplications, the rules were modified to | 
permit the scoring of every legitimate prefix — 
worked whether all the prefixes are now in 
use or not. This policy placed the new appli- | 
cant at a disadvantage as he cannot possibly | 
build up as large a prefix score as the O.T. 
who has been in the game for many years. — 
Consequently, a fresh start for WPX was 
considered. However, this was greeted by | 
cries of alarm from many who felt that the 
rising postal rates would put too great a 
burden on all concerned, particularly QSL 
Managers. 



As a consequence, a new plan has been 
devised. We will continue to accept all pre- 
fixes worked for initial applications and en- 
dorsements. This will be called the Gross 
Prefix Total. However, for the few highest 
scores at the top of the totem pole the obso- 
lete prefixes will be deleted to give a Net 
Prefix Total. These top scores will be used 
to prepare a WPX Honor Roll. Both Gross 
and Net scores will be shown, but the mem- 
ber’s position in the Honor Roll will be de- 
termined solely by his Net count. For 
example, W4OPM might have 801 prefixes 
confirmed of which 51 no longer count. If 
so, his Honor Roll score would be 750/801. 

Remember gang, prefix chasing can be a 
lot of fun. More fun in many respects thin 

country chasing because there are many 
more legitimate new prefixes than there are 
legitimate new countries. 

WAZ: European applicants for the WAZ 
Award will be pleased to learn that Walter 
Geyrhalter, DL3RK, and G. Vollema, 
PAMLV, have permission to check QSL 
cards for WAZ. DL3RK will handle cards 
for DJ, DL, and DM amateurs, while 
PA@LV will be taking care of the Benelux 
countries and possibly Scandanavia. This is 
a new program designed specifically to elimi- 
nate the necessity of mailing valuable QSL 
cards across the ocean at great expense and 
with the risk of loss or damage in the mail. 
A WAZ application blank or list of the 40 
stations in order of zone with the name, call, 
and QTH of the applicant must be enclosed 
with the cards. Eight IRCs and a self- 
addressed envelope for return of the cards 
should also be included. This is a step in 
the right direction, gang, so lets make it 
work. 

ae 

Roger, MP4TBO, tuning the Drake 2B. Roger 
recently went back to G-land and can be reached 
at the address given in the ‘From the Bulletins’ 
section of this column. (Photo courtesy VEITASJ) 

For those of you who have wondered at that 
fine signal from CR6EO here is Carlos operating 

his s.s.b. rig. His transmitter is a KW-Viceroy 
with 160 watts p.e.p. The receiver is homebrew 
with 13 tubes and double conversion. His anten- 
nas are a cubical quad for 10, 15, and 20, and 

a Vee on 40 and 80. He is active daily on 28 
mc from 16-1700 GMT, 21 mc from 17-1900 

GMT, and 14 mc from 2300-0200 GMT. 

S.S.B. DX Awards: As most of you are 
aware, the S.S.B. DX Awards were intro- 
duced at a time when only a small per- 
centage of amateurs were using s.s.b. The 
object was to promote the use of s.s.b., and 
the CQ S.S.B. DX Honor Roll was an im- 
portant part of the effort. However, today it 
is no longer necessary to promote s.s.b. as 
its acceptance is widespread. Consequently, 
although we plan to continue offering cer- 
tificates for working 100, 200, and 300 
countries on two-way s.s.b., we no longer 
plan to maintain the S.S.B. DX Honor Roll. 
As mentioned above, a WPX Honor Roll is 
in process of formation and will be the CQ 
Honor Roll of the future. 

New Prefixes in Finland 

The following excerpt is from an interest- 
ing letter de John Velamo, OH2YV, Secre- 
tary of S.R.A.L., the Finnish Amateur Radio 
League: 

“This year marks the 50th anniversary of 
the independent Republic of Finland. As part 
of the celebration Finnish club stations will 
have the right to use the prefix OF during 
the period Oct. 18-Dec. 6, the Independence 

Day of Finland. The 50 club stations will 
be very active during these 50 days, with 
OF activity beginning at 0000 local time 
Oct. 18 (2200 GmT Oct. 17th), and ending 
at 2400 hrs. local time on Dec. 6 (2200 

GMT). Special QSL cards will be used to 
confirm the contacts. Note that both c.w. 
and phone periods of the CQ Worldwide 
DX Contest fall within this period.” 
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160 Meter DX News, de W1BB 

The lid is off in Brazil. Full privileges 

have been given the PY hams to use 1800- 

1850 ke day or night. Presumably the full 

power limit of 1 kw will be allowed. Listen 

for PY2PA, PY1INFC, and others. 

Congratulations again to Earl, KL7FRY, 

for perseverance in 160 Meter tests this past 

summer. Earl scheduled W1BB, W@VXO, 

and others up through July 15. 
A word of praise to the many DX stations 

who put out good signals on 160 using very 

QRP. Many G’s make it across to VOLFB, 

W1BB, and others with only 10 watts. One 

chap in OK-land has QSOed G and PA@ 

with only 100 milliwatts, that’s right, 0.1 

watt. Who has the record for greatest miles 

per watt on 160? Write W1BB! 

Six Meter DX? 

Now that the Sunspots are back who’s 

working DX on 50 mc? DX Editor, K4IIF, 

would like to receive some reports. 

K6KA DXpedition Report 

“We encountered many limitations on the 
round the world trip. W-pileups were scarce 
due to Sporadic-E layer conditions and no 

F2 layer hops at the times I was able to be 

on the air. Operations were generally con- 

fined to evening hours because of airplane 

and tour schedules. Some countries required 

a licensed ham to be at my elbow during all 
QSOs. Some of the stations visited had no 
crystals for the c.w. band and some had 
antenna limitations which restricted the 
bands we could use. Some had no key. Many 
had only transceivers. Often very few sta- 
tions could be worked per hour on 14 mc 
s.s.b. so we reverted to c.w. whenever possi- 
ble. We then had lots of USSR QRM until 
they were worked and out of the way. I did 
a lot of CO WW SSB contest work in April 
from 9N1MM, but very few W,K’s. I am 
handling the QSL cards for the following 
stations, but only for the dates indicated: 
9M8RS—March 13; 9NIMM—April 7, 8; 

UI8KAA/K6KA—April 22; K6KA/YA— 

May 3; EP2GF/K6KA—May 5; 5X5AU/ 
K6KA—May 20, 21, 22; SVOWS—June 3. 

October’s Outstanding QSL Manager 

Ed McVittie, VE4OX, is a hard working 
QSL Manager. He complains about W/Ks 
who use U.S. stamps on their s.a.s.e.’s, and 
DX stations who think that being a QSL 
Manager is the equivalent of owning a gold 
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mine. However, when the chips are down he 

gets the job done for some of the most active 

DX stations on the bands. Included among 

Ed’s charges are 601AU, ZDSR, 9Q5HD, 

9L1HX, VP2SJ, VP6KL, DUIMR, ZS9L, 

ONIBG, and Smitty, ex-TU2AU, TU2AU/ 

5U7, 5U7AU, and JY1AU. 

Ed has been operating for 6 years, has 

made almost 10,000 QSOs, and is the proud 

holder of WAZ and WPX endorsed to 600 

prefixes. He will be retiring this fall and 

hopes to be able to spend more time at ham 

radio and golf. He plans to put up an an- 

tenna for 10 and 15 meters, for the first 

time, to take a little of the load off 14 mc. 

As if being an active QSL “Underwriter” 

were not enough, Ed also operates the 

ARRL VE4 QSL Bureau. He cautions that 

some DX stations only send logs every 3 

months so he isn’t always able to answer as | 

quickly as he would like. However, he usu- 

ally has the cards in the mail the day after 

the logs are in. 

K2HLB—A Big Key is Silent 

The DX World mourns the death of Dr. 
es 

Harold Megibow, K2HLB. Dr. Megibow | 
was a well known and highly respected 

DxXer. His annual picnic was an outstanding | 

event, and he was the donor of the trophy to | 

the winners of the single operator, single | 

band category of the CQ Worldwide DX 

Contests. 

Oceania DX Contest 

Remember the VK/ZL contest which oc- 

cupies the 24 hours from 1000 GmT Oct. 7 

to 1000 cmt Oct. 8 for phone, and 1000 

GMT Oct. 14 to 1000 GmT Oct. 15 for c.w. 

This is a good time to look for needed pre- 

fixes in the Pacific area. For full details see | 

Frank’s Contest Column. 

UPOL Prefix 

Most WPX chasers are cognizant of the | 

series of Russian polar expedition stations 

licensed as UPOL plus a number. The latest 

of these is UPOL-15. For WPX purposes, 
all of these stations will count as UP@, just © 
as RAEM is counted as RAQ. 

The New Hebrides Prefix Situation 

There has been considerable confusion 

among DxXers with regard to the correct © 

prefix for the New Hebrides Islands. Most 

of the island hams use YJ8 calls, but occa- 

sionally a YJ1 or FU8 is heard. The follow- 

ing letter from Bill Walker, YJ8BW, by way | 



of Gay, W4NJF, should cast a little light on 
the situation: 

“The N.H. are governed jointly by Britain 
and France. Until about the end of World 
War II the French ran the radio system and 
consequently FU8 was the original prefix. 
Since the war the system has been run 
jointly by a staff representing both nationali- 
ties, and the radio call signs, both amateur 

and commercial, have been changed to the 
YJ series as YJ is the international prefix 
assigned to the islands. Consequently, all 
hams were issued YJ1 calls and FU8 was 
dropped completely. Later it was decided 
that all amateur calls should be YJ8, and 

every Operator was so informed. However, 
many have been reluctant to cooperate. The 
FU8s did not want to part with the call 
which identified them as French, while many 
YJis thought that their call sounded better 
than YJ8. It is difficult and hardly worth- 
while enforcing correct call signs in a scat- 
tered island group, but an official letter has 
been sent to ARRL, RSGB, and REF in- 
forming them that YJ8 is the correct call- 
sign. It is then up to those societies to help 
clear up the mess by recognizing only YJ8 
for awards.” . 

New Officers on the West Coast 

The best of luck to Jim Maxwell, 

WO6CUF, and Ed Aleks, K6DXM, president 

and vice president, respectively, of the 
Northern California DX Club, and Gary 
Stilwell, WONJU, president of the Southern 
California DX Club. The address of the 

Southern California club is 8114 Irondale 

Ave., Canoga Park, Calif. 91306. The 

Northern California club address is Box 

608, Menlo Park, Calif. 94025. 

The Northern California DXer is 

Not for Sale 

Dave Palmer, W6PHF, editor of the 

Northern California DXer writes that The 
DXer is a club paper available only to mem- 
bers in good standing of the Northern Cali- 
fornia DX Club. The club has but two 
honorary members and associate members 
are not available. However, The DXer is ex- 

changed with other clubs in return for their 

publications. 

Here and There 

de WA9HJM: The PXINV operation in late 
August was by G3VNV, G3TOT, G3ULF, 

and G3VNH. WA9HIJM is their stateside 

QSL manager. 
de WA6HAI: The PX1, Andorra operation 
on Sept. 2-4 was conducted by Dave Llewel- 
lyn, DLSXE, and Jim Rayment, DLSXH. 
The QSL address is c/o S/Sgt. (YOFS) 

David T. Llewellyn, 22nd. Signal Regiment, 
BFPO 16, Germany. 

de WA2KEBS: I will shortly be operating 
maritime mobile between New York and 
Buenos Aires aboard the S.S. Argentina. The 
rig will be a Swan 350 to a 4-band vertical. 
QSOs will be in English, Spanish, and Italian, 

and will be confirmed by a very nice QSL 
card. 

de T.A. Ferguson, ZK1AR: I ceased opera- 
tions on April 19 after 6 years of ham ac- 
tivity from ZK1 land. Due to the turmoil 
logs were delayed. However, QSL Manager 
Vic, K4SHB, now has complete ZK1AR logs 
and all cards should go to him with SASE. 
When cards are available at my end all 
QSLs received direct will be answered. Those 
who specifically requested Cook Island 
stamps or who included sufficient IRCs will 
have their replies stamped with Cook Island 
stamps and these will be returned to the 
Cooks and placed in normal postal channels. 
This will involve a delay of an extra 2 
months because of the infrequent shipping 
and airmail services. My 5W1 land operation 
should commence in November or Decem- 
Ber. 

de UAICK/JT1 via WA6AHF: About Oct. 
1 I shall go back home to Leningrad where 
you can find me at Post Box N2, G.P.O. At 
the present time in JT land I’m using a 150 
watts dc homemade transmitter, a 17 tube 

receiver, and a ground plane antenna. In a 
few days I will increase my power to 700 
watts dc and hope it will give me better re- 
sults. I shall QSL 100% to all stations 

worked: 

de K6KA: All QSLs for my trip have been 
mailed where adequate postage was pro- 
vided. I am still working on the others. 

de K4YFQ: I am QSL Manager for Ron, 
W3DWG/VR6. He will be active from Pit- 
cairn Island until around February, chiefly 
on 15 meters as he has a 21 mc beam. I will 
be happy to assist anyone needing Pitcairn 
before our sked at 2200 GMT on Sundays at 
ONS SORKC: 
de KH6GHZ/K6EWZ: My former calls are 
KL7DIR, TA3MP, W2JQU, and K4LWL. 
My present QTH is 1804 Holapa St., Hono- 
lulu, Hawaii. 96818. 

de W4NJF: 7Q7LC has sent me logs for the 
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interval Jan. 21, 1967-June, 1967. I am 
now issuing QSLs for contacts made during 
this period. 

de VS6FO: I will be leaving Hong Kong in 
September so this is my last VS6 report. The 
most active stations during the past year have 
been VS6AJ, the club station, VS6FS, 

VS5EK, VS6FZ (a newcomer exclusively on 
s.s.b.), VS6EN, VS6FO, and VS6FX (a new- 

comer mainly on c.w.). Other stations inter- 
mittently active include VS6CO (s.s.b.) and 
VS6DL (c.w.), both of which are recently 
reissued calls, and VS6AZ, VS6BE, VS6EQ, 

and VS6ER. An old timer just getting active 
again is VS6DJ. There is also VS6CJ who is 
very interested in 6 meter DX. A 10 watt 
limit on 160 meters discourages top band 
DX. 

de KX6FJ/ WIBR3J: I work for Sylvania Elec- 
tric and am presently on Kwajalein Atoll in 
the Marshalls. There are about 25 active 
hams on Kwajalein with 10 or so having 
their own stations. Most fellows run full 
kilowatts on s.s.b. and operate chiefly be- 
tween 1000 and 1300 GmT and 2300-0300 
GMT. The island population is about 4000 
and ham radio is the only way for the folks 
to talk home, so much effort is spent run- 
ning phone patches. 

de WOTUT/MM: The Research Vessel John 
E. Pillsbury of the Institute of Marine Sci- 
ence is beginning a new voyage to West 
Africa, Brazil, and the Caribbean. I will be 

aboard and should be on 15 and 20 meters 
c.w. and s.s.b. daily. 

de K41IIF (DX Editor): Never give up on a 
QSL. An s.a.s.e. crusty with age turned up 
in the mailbox last week. It contained a card 
from the QSL Manager of a VP2 worked on 
March 9, 1961. Better 612 years late than 
never. 

de WIBB: On July 2 from 0355-0410 
GMT. ZS6AM heard WI1BB/1 5/9/9 and 
WIAW 5/6/9 on 160 meters using an AR- 
88 rcvr. Who said 160 was dead? In addi- 
tion, on this same date W@VXO and WIBB 
were heard 4/4/9 by PY2PA, and WI1BB, 

W2IU, and W@VXO were heard 5/8/9, 
5/7/9, and 5/5/9, respectively, by GZ3UBW. 

de K7GHZ: ZS9F is now on from Bots- 
wanna using 20 meter s.s.b. and c. w. only. 
I am his QSL Manager for all the world. He 

has an HW-32A which I loaned him. His 

name is Peter Ward and he is in the Peace 

Corps. 

de CN8FV/WINTH: Am busy on 15 and 

20 looking for good DX, and getting very 
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tired of some of the rude operators. Fortu- 
nately most of them are not in W,K land. 
See you in the pileups in the contest. 
de W3GJY: To me WPX is much bigger 
than DXCC because a guy needs all the 
DXCC countries for prefixes besides a lot of 
other prefixes. Its much harder to attain a 
high standing in WPX than it is to work 300 
countries for DXCC. I know because I have 
313 DXCC countries confirmed and it wasn’t 
too tough. 
de K2CPR: My present WPX score is 731 
worked and 658 confirmed. All operation 
was accomplished with a maximum of 150 
watts and no beam. The antenna system is 
dipoles on 80 and 40 and a trapped ground 
plane on 20, 15, and 10. This is just to let 

prospective WPXers know that it can be 
done without all the “frills.” 
de ILWR: The International Institute of 
Communications of Genoa, Italy is spon- 
soring the 4th “Columbus Contest” to be 
held Oct. 7, 0000 GMT to Oct. 8, 2400 GmorT. 
This will be a good time to listen for prefixes 
from the Italian Geographic group: I, IT, 
IS, 9A, M1, and HV. Activity will be on all 

bands 80-10. 
de HL9KA: Am operating from Krangju, 
Korea with a Heath SB-100 to a triband 
quad (3 el. on 20, 4 el. on 15 and 10). QSL 

via W2CIN. 

From The Bulletins 

AP2, West Pakistan: AP2NMK, the Boy 
Scout station in Karachi, is still the only 
active station from East or West Pakistan. 
He can usually be heard around 1200 or 
2200 GMT and favors 14195 kc. (Tnx DX- 

NS ye 
BV, Formosa: Tim, BV2A, continues active 

on 20 meters c.w. around 14030 kc. 1400- 
1700 GMT is his favorite time. Tim is ex- 
XU6A and C3YW. (Tnx WGDXC). 
DX Poll: The latest returns from the Long 
Island DX Association poll, based on 1044 
ballots, show that the following are the 20 
most needed DX countries as of late July. 
Recent DXpeditions may have changed these 
standings, however. The relative vote count 
is shown to the right of the country name 
and indicates the rarity of the country. ZA- 
Albania is clearly the most needed country 
and prefix. 

ZA, Albania—982 
VU, Laccadive Islands—864 
YI, Iragq—830 
Narassa—830 

VQ8, St. Brandon—777 ious omc sea 



6. HK@, Malpelo—771 
7. EAQ@, Spanish Guinea—769 
8. LH, Bouvet Island—761 

9. FO8, Clipperton—760 
10. EA9, Rio de Oro—751 

11. VQ8, Rodriguez—749 
12. VP8, South Sandwich—720 

13. VR1, British Phoenix—720 

) 14. 9K3, Kuwait—712 
15. XU, Cambodia—706 
16. AP, West Pakistan—701 

17. AP, East Pakistan—685 

) 18. AC3, Sikkim—678 
19. 1G, Geyser Reef—678 

- 20. 824, Saudi Arabia—Iraq Neutral Zone 

| —671 
' EA9, Rio de Oro: Justo, EA9EJ is fre- 

quently reported on 14125 kc, crystal con- 
' trolled. (Tnx WGDXC). 
_FR7, Reunion Island: FR7ZN, a c.w. 
) standby for many years, is now reported on 
) s.s.b., 14210 kc at 1100 GMT. (Tnx LIDXA). 
| FY7, French Guiana: FY7YG is active on 
20 meter s.s.b., 14202 at 2130 GMT. His 

QSL Manager is W2CTN so chances of con- 
firming this rare country and prefix are ex- 
cellent. (Tnx LIDXA). 

| JW3, Svalbard: JW3NI has been worked at 
2330 GMT on 14060 ke. (Tnx VERON). 

» KH6, Kure Island: KH6EDY is reported 
| active on 14215 kc s.s.b. at 1700 GMT. (Tnx 
| VERON). 
> MP4: MP4TBO has returned to G-land. His 
new QTH is Moorfield, Hardstoft Rd., Pilsey, 

' Chesterfield, Derbyshire. (Tnx ONDXA ). 
| OHO, Aland Island: The club _ station 
OH@AA is frequently active on the low end 

» of 20 meter c.w. around 0400 GMT. (Tnx 
| LIDXA). 
_ JTJ1, Cameroun—Herman, TJ1QQ, will be 

in this country for 3 years. He is frequently 
active on 14 mc at 0600 and 1900 cnr. 

f (Tnx NEDXA). 
’ VK4, Willis Island: VK4HG is scheduled to 
_ be operating from this rare one until Decem- 
| ber. Most operation will be on 14 mc s.s.b. 

(Tnx LIDXA). 
VK8: This rare prefix is occasionally acti- 

' vated by VK8HA on the low end of 
20 meter c.w. around 1500 GmT. (Tnx 

» LIDXA). 
| VK9: Bob, W4CHA, ex-VK2BRH/9, hopes 

to return to the VK9 area in December and 
activate Nauru, Cocos-Keeling, and Christ- 

mas Island. (Tnx DX-NS). 

VP2: St. Vincent: VP2SAB has been heard 
on 14205 kc at 2240 cmt. (Tnx LIDXA). 
WAHUMN: Jim, W6CUF, suggests that some 

of the “islands” which are being proposed 
as new countries might be more appropriate 
for the WAHN list, Worked All Hazards to 
Navigation. (Tnx NCDXC). 

WOWNYV: At deadline time Don and Bill, 

WAO6OSBO, are reported to be ready to com- 
mence operations from Rodriquez Island. 
As the ARRL DXCC Committee has dis- 
allowed Don’s operations from Heard Island, 
Chagos, and St. Peter and Paul Rocks, his 
future impact on the DX world is uncertain. 
Frequencies for the DXpedition are c.w.: 
3501, 7001, 14045, 21045, and 28045. S.s.b. 
frequencies are 3795, 7095, 14105, 21245, 

and 28605. Receiving frequencies will be an- 
nounced over the air. All QSLs for future 
operations will go to the QTH of WA6SBO 
to be handled by Bill’s wife, except that 
s.w.l. cards should go to VE3GCO. 

XV5, Viet-Nam: At last report several ops 
had received FCC citations for working 
K8NHW/XV5. Unless you are positive that 
it is now OK to QSO this station, do not at- 
tempt to call him. 

ZF1, Grand Cayman: ZFIGC is active 
around 0100 GMT on s.s.b. ZFIES is a new 
station on the island. (Tnx DX-MB). 

4X: Operation has been reported by Israeli 
amateurs using the prefix 4X6 in occupied 
Egyptian territory, 4X7 in occupied Syrian 
territory, and 4X8 in Jerusalem and occupied 

Jordanian territory. (Tnx DX-NS). 

9V1, Singapore: 9VIMY, 9VINY, 9VIMM, 
and 9V1MX have been reported on 21 mc 
S56, Deeealday VIN VO etenncecew. (1 nx 

WGDXC). 

QSL Information 

CX8AAW — Via 
K6QVT. 

F6CV — To WAIFZQ. 
FM7WQ — c/o 
W40PM, 2208 Din- 
widdie Rd., Bayside, 
Virginia Beach, Va. 

23450: 
FM7WS — c/o 
W40PM. 

FO8BW — Via W6JFM. 
HL9YKA — To W2CIN. 
HR9IEB — Eric S. 

Bryant, Utila Island, 
Honduras, Central 

America, 
PJZ3CC — For Aug. 9- 

17 QSOs _ only, to 
W3AYD, P.O. Box 
73, Rockville, Md. 

PXINV — Via 
WA9HIM, 4820 Pros- 

pect Ave., Downers 

Grove, Ill. 60515. 

TR8AH — To Box 3122, 
Libreville, Gabon Re- 
public. 

VK8AV —c/o K9JJIR, 
331 Annette Ct., 
Rhinelander, Wiscon- 

sin 
VP6WR — Via 
W40PM. 

VP8JD —.To CX2AM. 
VS6FX — Via W2CTIN. 
VS9MB — To W2CTN. 
YI8SBW — c/o W4NJF. 
YV3KV — Via 
WA4AED. 

ZS9F — To K7GHZ, 
3213, -R- St., Van- 
couver, Wash. 98663. 

4X4CW — WODRT. 
4W1L — HBOABV. 
5A1TV — W7WQR. 
9LITL — G3USF 

73, John, K41IF 
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BY GORDON ELIOT WHITE * 

HIS month I have another an- 
tenna “find” to describe, the AN/PRD-7-8, 

one of the same general family as the AS- 
989/ML surveillance antenna I described 
in the September, 1966 and December 1966 
SURPLUS COLUMNS. 

The PRD-7 (see fig. 1) is also a fibreglass- 
mast, lightweight, transportable unit de- 
signed to be handled easily and erected 
rapidly. It is easier to handle than the AS-989 
because it is smaller, but lacks the extreme 

frequency coverage of the large log-periodic 
beam of the 989. It does have two advantages 
over the 989 however, with motor-driven 

azimuth and polarization controls. 
The PRD-7 seems to me to be a perfect 

antenna for use in monitoring the satellite 
transmissions of interest to amateurs and 
3.wW.ls, be they OSCAR, NIMBUS, TIROS, 
or whatever. With the motor-driven rotator 
it is relatively easy to track the rapidly mov- 
ing satellites, and probably would be possible 
to build an automatic device based on re- 
ceiver a.v.c. to follow the orbital path as 
long as the satellite was in range. The polari- 
zation drive would allow the antenna to be 
laid accurately on the elevation of the 
satellite, particularly on polar orbits, which 
are hard to follow manually. 

While the AS-989 was a large log-periodic 
antenna on a portable but fixed mast, the 

PRD-7 is much smaller, and comes equipped 
with two antenna heads. The 989 covered 
50-1,000 megacycles, while the PRD-7 cov- 
ers 100-200 mc with a four-element beam 
and comes with a small log-periodic for the 
200-1,000 mc portion of its coverage. The 

two heads are interchangeable with the ex- 
ception of the polarization drive which is 
not contained in the log-periodic unit. 

The weather satellites, in which much in- 
terest has been shown by amateurs, transmit 
now in the 136 mc band, not far from the 

midpoint of the beam portion of the PRD-7, 
making it an excellent antenna for that use. 

* 5716 N. King’s Highway, Alexandria, Virginia 
22303: 
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Gain of course is less than would be obtained 
from a precisely-cut Yagi, for example, but 
the drive system is probably worth more in 
signal strength over a complete satellite pass 
than a manually-operated Yagi or other rela- 
tively simple beam. 

Unfortunately, I do not have the data on 
the PRD-7 that was available on the AS-989, 

but I would estimate that the Standing Wave 
Ratio was better than 2:1 over the bands 
covered, and that the unit could handle at 

least 500 watts of transmit power if prop- 
erly matched to a transmitter. The termina- 
tion at the base is type N coax, 50 ohms, 
and BNC at the end of the power/antenna 
cable supplied with the antenna, thus would 
probably provide a good match to a 50 ohm 
feed. 

The PRD-7 system was part of a monitor- 
ing setup to listen to hostile communication 
and radar. It came with a control box that 
provided (fig. 2) polarization and azimuth 
switches, fuses, etc. and could contain a 24 

[Continued on page 97| 

Fig. 1—AN/PRD-7 surveillance antenna, showing 
4-element beam mounted on the mast. An addi- 
tional section of mast is normally used, but was 
omitted for the photo above. The beam covers 

100-200 mc. 



sac tie 

WANTED TUBES—ALL TYPES 

We buy, Sell & Trade As Well 

Line Filter 200A/230VAC, $20 ea., 2/$30 

Weston 0-130VAC 3” Rd., $6 ea., 2/$10 

Elapsed Time Meters 115VAC/3” Rd $10 
Variacs 0-120VAC/I0A & K &D, LN $16 
Variacs 0-135VAC/7.5A & K&D LN $15 

MiniFan 6/12VAC/60cy & Blade 3/$5 
Untested SCR 25AMP we VAY 

Untested SCR 7.5AMP .. 4/$1 
Untested 35AMP Silicon Pwr Studs 4/$\ 
Untested !2AMP Silicon Pow Studs . 8/$1 

Leece-Nev 100A/12V3PH Sil Rect .. $16 

500 MFD @200WVDC/SSB 
Electrolytic $2 ea., 8/$10 

-012@25KV “CD’’ HV/Capacitor $4, 3/$9 

Vacuum RF/50MMF/20KV, $4 each, 3/$10 
Mica .0IMFD/8KV RF/XMTG ea., $3 

Weston #45/0.5%/150VDC Lab Meter $27 
Wilcox F3&CW3 coils (set) ae, $3 
WE #150/LowFreg Carrier Coils 3/$1 
Pulse XFMRS [:1:1/W.E. & Others 7/$5 
WSTGHS/Scope 10KV/Pulse & 
HV Test Cost $3000 $90 
““AB’’/POTS ASSTD SDS & Shafts 20/$5 
Delay Lines ASSTD/.4 & IMS 2/$\ 
Insulation Test/0-1500VDC nonDES $30 
Meters 30/60/120/240/480a ea., $3 

Relay INTRLOK/Pulse/tt5VDC ea., $2 

Resistor Bleeder 50K/100W $1 ea., 8/$5 

Silicon 200AMP Power Rectifier Re- 
places 90% of Gas Station Fast 
Charger Selenum *C.T./Forced-Air 
Stacks. Sealed & Non-ageing! BC200P 
or BC200N/NEG. Output, $16 each 2/$30 

With Auto/Klixon 125 A Breaker $2 

X-Formers All 115V-60Cy Primary— 
2500V@ 10Ma & Fil $2@ 3/$5 

100VCT@ 300Ma, 6v@ 8A, 5V@ 3A7 
125V Bias, abt [200VDC . $5@, 4/$15 

2.5V@ 2A $1@ 3 for $2 
6.3V@ 1A $1.50@ 4 for $5 
20VAC & TAPS /8, 12,16, 20V@4A 4A $2@ 
32VCT/!IA or 2XI16V@ IA $3@, 4/$10 
880V Vct @735Ma for SSB $12@, 2/$22 

480 Vct@ 40Ma & 6.3@ 1.5A CSD $1.50 

10 VCT@ 5A & 7.5 Vct @5A $5 

6.3 Vct@ 15.5A & 6.3Vct@2A $5@, 2/$8 
“VOLT-TAB”’ 1000 Watt Speed Control 

115VAC $8@ 2 for $15 

Bandswitch Ceramic 500W 2P/6Pos $3@ 
5HY-400Ma Choke $4@ 2/$5 
6Hy-500Ma $5@ . 2/$6 

250Mfd @ 450 Wv Lectlytic 4/SSB $3@ 
Cndsr Oil 10Mfd x 600VDC 4/$2 
Cndsr Oil 6Mfd @ 1500V $4@, 5 for $10 
Cndsr Oil 2Mfd/2000VDC $3@ 2/$5 
Cndsr Oil 3Mfd/3000VDC $4@, 3/$10 
Line Filter 200 Amp/130VAC $5, 5/$20 
DC 3'2” Meter/RD/800Ma $4@, 2/$7 
DC 242” Meter/RD/100Ma . $3@, 
DC 2!4” Meter/RD/30VDC . $3@, 2/$5 
DC 4” Meter/RD/One Ma/I% $5@, 2/$9 
Socket Ceramic 1625 Tube 3/$1, 8/$2 
Socket Ceramic 866 Tube 4/$1, 10/$2 
Socket Ceramic 4X150/Loktal 4/$2 
XMTTG Mica Condsr .006@ 2.5Kv 2/$1 
Mini-Rectifier 25Ma/1I5VDC/FWB, 5/$1 
W.E. Polar Relay #255A $5@, New 2/$9 
W.E. Socket for #255A Relay $2.50 

RU SH cOU RO RIDER a ODA 
OTYS LIMITED 

Toroids 88Mhy New Pckg $1@, 6/$5 
200 KC Freq Std Xtals $1.50@, 2 for $2 
2 Side/cu Printed Ckt Bd New 9 x 12” $l 
Klixon 5A Reset Ckt Breaker $1@, 10/$5 
2K to 8K Headsets Good Used $3@, 2/$5 
Finished Piezo Xtal Blanks 25 for $1 
Band Pass Filters 60, 90, 150 cys., 3/$5 
“SPERRY’’ Wattmtr Meas. Lo Pwr RF 
Self-Calib/50MuW to !OMW $10 
Synchro Differentials C78249/15AC 60 
Cycles Less Back Plate : $2 
Bendix Auto Syns ‘‘AY’’ Series .... 2/$1 

2.5MH Piwound 500MA Choke 3/$1 
Knob Spin-Crank BC348 $I each .. 3/$2 
MiniFan 6 or 12 VAC $1.50 each ... 4/$5 
Beam Indicator Selsyns 24VAC 2/$7 
Teletype TL147 Feeler Relay Gage $I 
Fuse 250MA/3AG 50/$1, 300/$2 
Mini-Rectifier FWB ch tava Ae 
Output , 3/$1, 20/$5 
“TAB-LITE” r 1000 watt 
Dimmer for I5VAC S. $8@, 2/$15 

DON’T C-WRITE & SEND ORDER! 

“TAB’’ 

““TAB’’’*Silicon One Amp Diodes 

Factory Tested & Guaranteed 

Piv/Rms | Piv/Rms | Piv/Rms | Piv/Rms 
50/35 100/70 200/140 300/210 
.05 .07 .10 alle 

400/280 600/420 | 800/560 900/630 
.14 21 .30 -40 

{000/700 | 100/770 |1700/1200 | 2400/1680 
.50 .70 1.20 i 2.00 

*All Tests AC & DC & Fwd & Load! 

1700 Piv/1200 Rms @ 750 Ma. 10 for $10 
2400 Piv/{680 Rms @ 750 Ma. 6 for $11 

Silicon Power Diodes Studs & Presfits** 

D.C. | 50 Piv | 100 Piv | 200 Piv | 300 Piv 
Amps|35 Rms | 70 Rms |140 Rms| 210 Rms 

3 .10 al .22 7A 
15 E22 .40 .65 offi) 

oe (if .20 .30 .60 .85 
45 .75 .85 1.15 1.30 
160 2.25 2.60 3.50 3.75 
250| 3.50 4.50 6.00 8.45 

D.C. | 400 Piv | 600 Piv | 700 Piv | 900 Piv 
Amps /|280 Rms/| 420 Rms/490 Rms} 630 Rms 

.29 -38 -45 .59 
15 .85 1.20 [255 1.70 

eas, 1.50 Query Query Query 
45 1.50 1.85 2220 2.75 

160} 4.00 6.50 7.00 9.00 
250} 9.50 12.25 14.75 19.45 

SILICON TUBE REPLACEMENTS 

0Z4 UNIVERSAL a 
5U4 1120 Rms/1(600Inv $2@, 3 for 
5R4 1900 Rms/2800Inv $5@, 2 mie . 
866 5Kv/Rms-10.4Kv ? $10 

SCR-SILICON-CONTROL-RECTIFIERS 

PRV 7A 25A | PRV 7A 25A 
50 45 75 600 2.75 3.60 

100 65 1.15 700 | 3.00 4.00 
200 1.00 1.60 800 | 3.60 4.75 
300 1.50 2.00 900 4.30 5.90 
400 2.00 2.50 | 1000 | 5.00 6.75 
500 2.50 3.00 wits 50 & 100 

Amp SCR! 

2 RCA 2N408 & 2/1N2326 Ckt Bds 
. 5 for $1 {N 2326 Can Unsolder 

MICA MTG KIT T036, TO3 TOIO 1 
Ce /$i 

ANODIZED TO 36 INSULATORS 4/$l 
ZENERS ! Watt 6 to 200V $i Each 
ZENERS 10 Watt 6 to 150V $1.25 Each 
STABISTOR up to Ten Watt 10 for $I 

GLASS DIODES Equiv IN34A, 20 for $I 

Wanted Test Sets (TS) & Equip. 

* TRANSISTORS * SCR’S * ZENERS!!! 

Full Leads Factory Tested & GTD! 
PNPI00 Watt/I5 Amp HiPwr T0O36 Case! 
2N441, 442, 277, 278, DS50! Up To 
50/VCBO $1. 25@, 5 for $5 
2N278, 443, 174. Up to 80V $3@, 2/$5 

We Trade! We Buy! We Sell! 

156, 235, 242 PNP 30 Watt/3A, 2N115, 
254, 255, 256, 257, 301, 392, 40c@ 3 for $ 
PNP 2N670/300MW 35c@ 5 for 
PNP 2N67!1/! Watt 50c@ 
PNP 25W/TO 2N538, 539, 540 
2N1038 6/$1, 2N1039 
PNP/TO5 Signal 350MW 25c@ 
NPN/TO5 Signal IF, RF, OSC 
25c@ 

Finned Heat Sink 180 SQ” $1. 50), y 
Finned Sink Equiv. 500SQ” 2/$7 
SILICON PNP/TO5 & TOI8 PCKG 
2N327A, 332 to 8, 474 to 9, 541 to 3, 
935 to 7 & 1276 to 9, 35¢@ 

Wanted Tubes All Types 

WE BUY, SELL & TRADE AS WELL! 
VW 7’ TERMS: Money Back 

Guarantee! Our 23rd 

Year. $5 Min. Order 

F.O.B., N. Y. C. Add 
Shipping Charges. 

QR Liberty St., N.Y.C. 10006 N.Y. 
PHONE 732-6245 

Send 25c for Catalog 

{ 
$I 
$1 

‘for 3 or 
! 

r $i 
$5 

4/$l 

October, 1967 e 

THERMISTOR-VARISTORS - W.E. 

40A, 41A, DI71631 ...... each 
D97966 Varistor $2 each 
D170396 HF Pwr Meas. $2 each 
IC Bulb Time Del. 2/$i, 15 
38/C/20259 DB/MTR Bridge $2 ea., 
Octal Sockets Ceramic & Molded ... 2 
Miniature 7 or 9 pin molded =a 
Miniature 7 & 9 pin & shld ae 
““EIMAC’’ 4x1000 used sockets .. 
Scope Sockets, Assorted 
304TL or 829 Johnson Socket ......... $l 

1-177 Hickok Type Tube Checker ... $39 
GE YYZ-! Decade Sealing Counter . 35 
Pirani Vacuum Gages 39 
““ESC’’ Var. Pulse Ten Step Delay Net- 

work TD. 5uSEC/Z100 & .05 to .5 $25 
AM-TIME PROD 500cy Fork & Amp. $30 
“VFC’’ Vibrator Feeder Controlled 

Type 5—(Shake Table) $75 
Black Light Lamps & UV poreniay $2 
Osram XB0450W/P Lamp $35 
GE 190T3/CL-60V/Q-InfraR Lamp $10 

3/$2 BC746 Bantam | watt less Coils 
Welch Duo-Seal 1402B Lg Cap HiVacuum 

140 Ltrs/M & Mtr. Mint & LN $150 
Consolidated Vac. Corp PMCII5A ODiff- 

sion ‘‘ION’’ Pump. Mint & Like New, $90 
HiVac Valve CVC#VCS2!I, Like New, $60 
Temescal VAC Valve, New Fo $10 
W.E. #293 Spring Relay Tool 3/$1 

CD307A/6 ft Ext Cord PL55 & JK26 ane 
Carborundum Fine 6” stone 
5-way Red & Black Binding Posts, 3 

Send 25c for Catalog 

Discaps .001!@!1000WVDC 10c@, 2 
Discaps 2x .004@I000WVDC 15c@, | 
Discaps .03@I000WVDC 1[5c@, ! 
Discaps .01@2000WVDC 1I8c@ 
Discaps 00I@5KVWDC 20c@ 
Discaps .005@KVWVDC 25@ 
Discaps 130mmf/6KV 20c 
Discap Assmnt IKV to 6KV 
Discap Qty Users We aN Any Siz 
6 or 12VAC Minifan & blade oe 
PIN LUGS for B & E T03 I 
18 Amp Pressfit Diodes to 100 Piv 
MICRO-MUSWITCH 35A AC/DC 
2N408 RCA SHORT LEADS s% 

Wanted Transistors, Zeners, Diodes! 

TOP $$$ PAID FOR 304TL TUBES 

SOUARSOS 

o— 

Line Filter 4.5A@II5VAC 5 for $1 
Line Filter 5A@I25VAC 4 3 for $1 
Boat Filter 400 Ma@28VDC _. 8 for $1 
Boat Filter Input/3A@30VDC 6 for 
866A Xfmr 2.5V/10A/10Kv/Insl 2 
Ballentine #300 AC/Lab Mtr. 39 
Choke 4Hy/0.5A/27 $3@, ee 
H’sid Stevens Precision Choppers 
Helipots Multi Ten-Turn@ 
Helipot Dials 

5 
$3@ 4/10 

866 C.T./2.5V/10A FILAM ENT 
XFMR 10 Ky Insitd SPECIAL $2 

“Bruning” 6” Parallel Rule@ 
PL259A & $0239 CO-AX M&F Paira 
Phone Patch Xfmrs Asstd ; 
FT243 Xtal & Holder, surplus 
Insltd Binding Posts ‘“‘EBY”’ 
Sun-Cells Selenium Asstd 
T036/!100W Untested Transistors 
Tube Clamps Asstd Birtcher s/s 
.0! Mica 600Wv/Ikv test ~ 
,00! to .006 Mica/!1200 WV/2.5Kv 

i] 

LOULDOLWo SS 

—N 

a PAPAAAAAAS 

D.C. Power Supply 1t15V/60 to 800 
Cys. Output 330: Tap 165V up to 
150 Ma. Cased, 5@ 2 for $9 

SELENIUM F.W. BRIDGE RECTIFIERS 

DC 18VAC | 35VAC | 72VAC| 130VAC 
AMP | 14VDC| 28VDC | 54VDC! 100VDC 

Vy $1.00 $1.90 $3.85 $5.00 
1 1.30 2.00 4.90 8.15 
2 2.15 3.00 6.25 {1.10 
3 2.90 4.00 8.60 13.45 
6 4.15 8.00 18.75 31.90 

10 6.10 12515 26.30 41.60 
12 7.75 14.90 30.95 43.45 
20 12.85 24.60 Write For 
24 15.00 29.45 Rectifier Catalog 

WE BUY! SWAP & SELL 
TRANSISTORS, DIODES, ZENERS 

| Send 25¢ for New Catalog | 

CQ _ e 93 



WANTED: SURPLUS EQUIPMENT BUY-SELL-TRADE 
WE NEED: AN/ARC-27, 34, 38, 52, 55, 73, 
84; AN/ARN-14, 21C, 59; AN/APN-9, APN- 
70; AN/APR-13, 14, 17; AN/GRC-3 thru 46; 
RT-66, 67, 68, 69, 70, 77; AM-65/GR, PP- 
112/GR, TRC-24, TRC-75, GRC-27. 
RECEIVERS: R-220/URR, R-388/URR, R-389/ 
URR, R-390/URR,  R-391/URR, —R-392/ 
URR, COLLINS 51J-3, 51J-4, URR-13, URR- 
Digg RR- one: 
TEST EQUIPMENT: SG-1A/ARN, SG-2A/ 
GRM, SG-13/ARN, SG-12A/U, URM-25D 
thru F, AN/URM-26, MD-83A/ARN, UPM- 
98, UPM-99, SG-66A/ARM-5, ARM-8, ARM- 
22, ARM-25, ARM-66, ARM-68, USM-26, 
USM-44, TS-330, TS-510A, TS-683, TS-757, 

SLEP ELECTRONICS COMPANY 

WANTED ALIVE 
ALL YOUR SURPLUS 

VACUUM TUBES & 
SEMI-CONDUCTORS 
Cash in on your left over stock, 
production over runs & design 

obsolescence. 

REWARD-CASH 
WRITE, WIRE or PHONE 

for our TOP DOLLAR quotation 
(201) 351-4200 

UNITY ELECTRONICS 
107 Trumbull St., 

Elizabeth, N.J. 07206 

Electron tubes and 

semiconductors 

¥ 
Most any type or quantity 

Receiving, transmitting, special 

purpose, magnetrons, klystrons 

We will make you an immediate 

offer in cash. 

Surplus communication and test equipment 

AN/GRC-3, 4, 5, 6, 7, 8, 10, 19, 26, 27, 46, VRC-12 

AN/PRC-8, 9, 10, 25 

Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes 

Communications: AN/TRC-1, 24, 35, 36 

Receivers: AN/APR-9, 13, 14, R-388A, R-274, R-390A, R-391, R-392, etc. — 

Indicators: ID-250, 251, 387, 257A, etc. 

ARC H-14, H-14A, also, H.P., BOONTON, 
ARC, BIRD, MEASUREMENTS — TEST 
EQUIPMENT. 
COMMERCIAL AIRCRAFT EQUIPMENT: 
COLLINS 17L-6, 51V-3, 51Y-3, 618S, 618T, 
18S-4, 621A-3, 860E-2 618M, 618F, 479S-3, 
479T-2, ARC: R-30A, R-34A, R-38A, RT-11A, 
R-836/ARN, BENDIX: RA-18C, TA-21A, 
RA-21A. 
TOP DOLLAR PAID PLUS SHIPPING. PAY- 
MENT WITHIN 24 HOURS upon RECEIPT. 
WE TRADE OR SWAP ON NEW HAM 
EQUIPMENT. WRITE, WIRE, PHONE 813 
(722-1843), BILL SLEP, W4FHY. 

POV Box 178CO 
Ellenton, Florida 33532 

WE PAY CASH FOR TUBES 

LEWIS PAUL ELECTRONICS INC. 
303 W. Crescent Avenue 

Allendale, New Jersey 07401 

CASH PAID... FAST! 

For your unused TUBES, Semiconductors, RECEIVERS, VAC. 

VARIABLES, Test EQUIPM’T, ETC. Fair Dealing since ’38. 
Write or Call now! Barry, W2LNI. 

e BARRY ELECTRONICS, 512 Broadway, NY, NY 10012 (212- 
© WA 5-7000) (We Buy Factory Terminations & from Individuals). 
e 

@eeeaeoeoeeeee1ee2geoeeeeseeeeo2seoeeev1,seecese0ae9e90e8e5sse¢:eesé 

Special sale 

SP-600 Receiver 

4CX1000A—New 

$295.00 

120.00 

94 e CQ e October, 1967 

Aircraft: AN/ARC-27, 34, 38, 44, 52, 55, 57, 73, 84 

AN/ARN-14, 59, 67, 70 

AN/APS-42, 81 

AN/APN-3, AN/CPN-2A, AN/APN-84 

Also: Tektronix, Hewlett Packard, Boonton, and General Radio 

equipment, etc. 

Liberty Electronics, Inc. 
548 Broadway, New York, New York 10012, Phone 212 - 925 - 6000 

For further information, check number 32, on page 126 



TCS EQUIPMENT 
NAVY TCS RECEIVER AM—1.5 MC 
to 12 MC in two (2) bands. Variable 
freq. oscillator & crystal control on four 
(4) preset channels in the entire freq. 
range. Audio output 1.5 watts into 500 
ohm load; uses tubes 12SK7 RF A., 12SA7 
converter, 2/12SK7 IF A., 12SQ7 de- 
tector BFO, 12A6 oscillator, 12A6 audio 
Amp. 456 KC IF Freq. Large vernier & 
spin dial, audio gain, AVC BFO and 
all controls on the front panel. Voltages 

reauired: 12 VDC & approx. 220 VDC 100 MA. Size: 95 
me, x 1154 x 1354”. Wt.; 37 lbs. USED: 

‘Checked for Operation — $10.00 extra. 3 
NAVY TCS TRANSMITTER AM—1.5 MC to 12 MC in three (3) 
nands, CW 40 watts, voice modulation 20 watts, master oscillator 
lariable and crystal control on 4 preset channels in the entire freq. 
ange. Uses 3/12A6 in oscillator & buffer-doubler, 4/1625 in modulator 
& power amplifier stages, 2%” meters for PA Plate 0-200 DC RF 
meter 0-3, all tuning and operating controls on front panel. Voltages 
prequired: 12 VDC & 400-440 VDC 200 MA. W/tubes. $34. 50 
mize: 1194 x 113%, x 1354”. Wt.: 41 Ibs. USED: 

“‘Checked for Haig MEd — $10.00 extra.”’ 
Antenna Loading Coil #47205 ae Used: $ 6.95 
Remote Control Box w/Speaker #23270 Re-New: 9.95 
Dual Dynamotor Power Supply—12 V. #21881 . Re-New: 14.95 
D-401 TRANSMITTER Dynamotor—12 V. ...... New: 6.95 
D-402 RECEIVER Dynamotor—12 V. ........... New: 4.95 

~) CABLE—Receiver to Power Supply ............ New: 215 
| CABLE—Transmitter to Power Supply .......... New: CA As 

Connector Plugs for Remote Control Box ......... New: 1.50 
AC POWER SUPPLY—115 V. 60 Cycle 

(Not Government Surplus) 
Receiver: $20.00 — Transmitter: $35.00 

Shock Mounting for Receiver or Transmitter .... Used: 2.95 
Noise Limiter Conversion Kit—W/6H6 tubes 2.00 
PARTS available for Rec. and Trans. Advise us of your 

needs! 
Prices F.0.B. Lima, O. — 25% Deposit on COD’s 

BIG NEW FREE CATALOG — Send for your FREE copy now! 
New edition just printed. Write: Dept. CQ 

FAIR RADIO SALES 
P.O. Box 1105 = LIMA, OHIO = 45802 

FREE ARCTURUS CATALOG 
A Trusted Name in Electronics Since 1925 

Electronic parts, tubes. Wholesale. 

Thousands of items. Unbeatable prices. 

ARCTURUS ELECTRONICS CO. 
502 - 22nd St., Dept. CQ, Union City, N. J. 07087 

QUIPMENT BOUGH 
any surplus rut Tary Cguipm 
Guaranteed frig. nent, rIee Les. ye YITER 
INLAY Rrs. UW/EU/ "ade or GIVE YOU PEW) 

cypmentl. write or Telephon 
Mii » C212) CY I-9300 

CTRONICS CORP 
MuLiTA yA Seas NEW YORK 10% S77 

LARGEST SELECTION IN UNITED STATES 
AT LOWEST PRICES — 48 HR. DELIVERY 

Thousands of frequencies in stock. 

Types include HC6/U, HC18/U, 
| FT-241, FT-243, FT-171, etc. 
| 
| 
| 
| 
| 

Send 10¢ for catalog with oscillator 
circuits. Refunded on first order. 

2400A Crystal Dr., Fort Myers, Fia. 33901 CRYSTALS 

TRANSISTOR BOARDS 
103 2EA 2N706, GEA IN9I7... . 6 Boards 
apt 6EA 2N711 om Boal 
301 3EA 2NI4II 4 Boards 
Abete. new, minimum salvageable lead jength '/2 

{'Y% mil. approx. 4000 ft., 2 reels 

U.S.A. 

# 
# 
Bea 

Audio Tape, Va in. 

Shipped Prepaid Continental 

LEEDS RADIO 
57B Warren Street Tel: 212)-267-3440 N.Y.C., N.Y. 10007 

“allbook 
GET YOUR NEW 

ISSUE NOW! 
Over 283,000 QTHs 

in the U.S. edition 

$6.95 

Over 135,000 QTHs 

in the DX edition 

$4.95 

See your favorite dealer or 
order direct (add 25¢ for 
mailing in U.S., Possessions 

These valuable EXTRA features & Canada. Elsewhere add 
included in both editions! S0Che 

e Radio Amateurs’ Prefixes 
by Countries! 

A.R.R.L. Phonetic Alphabet! 

Where To Buy! 

Great Circle Bearings! 

© World Prefix Map! International Postal 

International Radio Information! 
Amateur Prefixes @ Plus much more! 

e QSL Managers Around the 
World! 

e Census of Radio Amateurs’ e 
throughout the world! rs 

e Radio Amateurs’ License 
Class! MY 

@ 

hills: ee AMATEUR al 5 a L ot 

nt C, 4844 W. Fullerton Ave. 

Chicago, III. 60639 

ALL BAND TRAP ANTENNA 

BROCHURE! 

Reduces Interference and For ALL Amateur Trans- 
Noise on All Makes Short mitters. Rated at 1000 
Wave Receivers. Makes Watts AM 2000 SSB PiNet 
World Wide Reception or Link Direct Feed. 
Stronger. Clearer on All Light, Neat, Weather- 
Bands! proof. 

Complete as shown total length 102 ft. with 96 ft. of 72 ohm 
balanced twinline. Hi-impact molded resonant traps. You just 
tune to desired band. Excellent for ALL world-wide short-wave 
receivers and amateur transmitters. For NOVICE AND ALL 
CLASS AMATEURS! Eliminates 5 separate antennas with 
excellent performance proven. Inconspicuous for Fussy Neigh- 
borhoods! EASY INSTALLATION! Thousands of users. 
75-40-20-15-10 meter bands. Complete $19.95 
40-20-15-10 meter 54 ft. (best for swl’s). Complete $18.95 
SEND ONLY $3.00 (cash, ch., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Free information. 

MIDWAY ANTENNA e Dept. AC-10 e Kearney, Nebr. 68847 

HEADSET 
complete with 2 receivers, 
cushions, headband, cord & 
hand mic., & push to 
talk switch. 1000 pieces. 

$40 
EACH 

300—7th Street 
Brooklyn, N.Y. 11215 TALLEN GO., INC. 
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FREE! 
New... Now With Over 

300 Kits For Every Interest 
... At Up To 50% Savings 

e Deluxe Color TV ...180 and 295 
sq. in. rectangular models with ex- 
clusive built-in servicing facilities 
so you can converge and maintain 
the best color picture... choice of 
3-way installation . .. build in 25 
hours. Also a solid-state 12’’ B & W 
TV portable. 

e Transistor Organs... deluxe 19- 
voice ‘’‘Coronado” and low cost 
10-voice Thomas models, both 
with instant-play Color-Glo ... 
save up to $500! 

e Electric Guitars & Amplifiers 
. . » famous American-made Har- 
mony guitars, plus 3 new Heathkit 
amplifiers with all the features 
guitarists want most. 

e Table And Portable Radios & 
Phonographs ... choose AM, FM, 
FM stereo and shortwave radios 
...+ Mono or stereo phonographs. 
Build in an evening. 

e Stereo /Hi-Fi Components... 
transistor stereo receivers, am- 
plifiers, tuners, tape recorders, 
speakers, turntables, cartridges, 
furniture. 

e Amateur Radio Gear... world’s 
most complete line . . . SSB re- 
ceéivers, transmitters, transceivers 
‘and accessories. 

e Citizen’s Band Radio... walkie- 
-talkies,-5-watt fixed & mobile 
transceivers, crystals, antennas. 

e Test & Lab Instruments... a 
complete newly designed and 
styled line for home workshop, 
shop, industrial and educational 
use. 

e Educational... Berkeley Physics 
- lab, Malmstadt-Enke instrumenta- 
tion, IMPScope, plus kits for home 
and classroom study. 

@ Marine Electronics for your boat 
. radiophones, depth sounder, 

RDF, fuel vapor detector, and ac- 
cessories. 

e Photographic Aids . . . Heath/ 
Mitchell Fotoval® darkroom com- 

_ puter and electronic photo /timer. 

Biggest Selection... Over 300 Kits 

Up To 50% Savings 

Unique Creative Satisfaction 

Pride Of Self- Accomplishment 

Easiest To Build 

Best Performance 

Highest Quality Components 

Free Technical Consultation 

Easy Credit Terms 

For further information, 

World’s Largest 

Electronic Kit Catalog 

1968 
CATALOG 810/68 

OVER 300 
2 ELECTRONIC KITS — 
ORLD‘S LARGEST SELECTION 

Copynght 1967 Heath Company 

Heath Company, Dept. 12-10 . 

| Benton Harbor, Michigan 49022 

i 
| 
| 
| 
| 
| 
| 
| 

Please send FREE Heathkit Catalog. 

Name 
(Please Print) 

Address 

check number 50, on page 126 

Se 
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Send For 

NEW 1968 Your 

HEATHKIT® Eaey oney 
CATALOG Save 50% 

Easy To Build—No Skills Needed 

Creative — Fun — Satisfying 

Easy Credit — No Money Down 

Over 300 Kits You Can Build 
World's Largest Selection! 



ANVdINOS HLVAH 
22067 ueBiusiw ‘A0qsepy uo ,USg 

SEND 
CARD 
TODAY! 

There's A Kit For 

Every Interest In 

This FREE 

HEATHKIT” 

1968 Catalog 

Color TV 

Portable TV 

Stereo Hi-Fi 

Electronic Organs 

Electric Guitars 
& Amplifiers 

Amateur Radio 

Test & Lab Gear 

Marine Electronics 

CB Radio 

Educational Kits 

Shortwave Radios 

AM, FM Radios 

Portable Phonographs 

Automotive Kits 

Photographic Aids 

Home & Hobby Tools 
S| 

Send This Card Today 
For Heathkit Catalog! 



Surplus [from page 92] 
volt battery for local emergency drive, 
though power was commonly fed from an 
external source. Power drain is less than 1% 
amp at 24 volts. Also available was a scope 
presentation to show the alignment of the 
antenna. The scope attached to the control 
box and was connected to the antenna 
through the common power/RF cable. 

A dog latch, painted red, holds the an- 
tenna in selected directions against wind or 
accidental rotation. Power should not be 
applied when the mast is locked. 

The log-periodic is very lightweight, (fig. 
3) and must be handled with some care. 

Likewise the beam is not particularly stout, 
and must be clear of branches before power 
is applied to either motor. The outer ends 
of the beam are aluminum tubing, attached 

through BNC plugs. It might be possible to 
improve gain at certain points in the band 
by adjustment of the element lengths, though 
I have not tried that approach as yet. 

The AN/PRD-7 was made by American 
Electronic Laboratories Inc., Colmar, Penii- 

sylvania, which may be able to supply more 
data on the unit, though as i write this I 
have not had a reply from the company. 

Anything that J] do dig up I will run in a jater column. Anyone who can_ supply 
specifications on the PRD-7 can gain the 
Surplus Editor’s eternal gratitude by sending 

me a copy. 

eriodic antenna that 
: -1,000 mc band when 

mounted on the AN/PRD-7 mast. 

MBF Manual 

Through the courtesy of a number of 
amateurs including two at Collins Radio, I 
obtained a copy of the MBF manual that 
I requested in a recent surplus column. R.O. 
Noyer, W@IKO of Collins offered it, and 

other helpful advice on Collins’ equipment. 
The MBF book, incidentally, is NavShips 

900508 and its federal stock number is 

0284-089-7000. 
The MBF transceiver was a mid World 

War II design, built under Navy contract 
NXsr-80000, dated 21 October, 1944. (see 

fig. 4) 
The MBF was clearly designed for shore 

station or shipboard (not aircraft) use. It 

weighs in at 55 pounds, and is designed for 
115 volt, 60 cycle a.c. or d.c. power, un- 
usual in military designs I have seen. Type 
designation of the set was COL-43065. 

Fig. 2—Control box for AN/PRD-7 antenna. Unit : ; 

requires 28 volts d.c. and connects through a Frequency coverage was 60-80 mc, with 3.5 

multi-cconductor cable to the antenna itself, pro- Watts rated rf output. Tuning, of course, 

viding fuses, switches, azimuth and polarity con- Was fixed, signal-channel, crystal-controlled. 

trols. Modulation was a.m., of the high-level 
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Surplus [from page 96] 

plate variety. The crystals used were in the 
15-20 mc area, with four-times multiplica- 
tion before the final rf amplifier. 

Receiver sensitivity was not outstanding— 
five microvolts at 10 db signal to noise ratio. 
Selectivity was 80 kc wide at 6 db down. 
Receiver crystals were also multiplied four 
times, and the if was 5.3 mc. The receiver 
contained the usual military noise limiter 

and squelch circuits. 
Stability of both transmitter and receiver 

iserated«aty_.U3opercent: 

S.S. HOPE 

Though this next is not strictly the 
province of the surplus department, I 
thought it would be useful to mention that 
Project Hope, the floating training hospital 
that has done so much good for underde- 
veloped nations, is heading for far-off Ceylon 
next year, and is in need of a power boost 

Fig. 4—Collins MBF tranceiver, a 

World War Il design covering 
60-80 mc. 

October, 1967 

for its amateur station, HK1AFG. The SS. 
HOPE has operated since its first voyage 
with Hallicrafters amateur equipment for 
contacts between the staff and Washington 
headquarters for both morale and adminis- 
trative traffic. Hallicrafters does not make 
the kilowatt linear the HOPE operators feel 
they will need for reliable contact from 
Ceylon, and as this is written, no angel has 
offered them one. 
HOPE is now at Cartagena, Colombia, on 

her sixth voyage to carry modern medical 
methods to doctors in countries where 
ignorance and poverty have held back the 
advance of such knowledge. Contrary to 
the common notion, HOPE is not just a hos- 
pital ship to help the sick, but is aimed at 
training local doctors to do a long-term 
medical job. Patients treated are selected for 
the value their treatment can offer in the 
medical training work. 

The present HOPE radio operator is Don 
MacLean, who operates as VE3BFA when 

he is at home in Ontario, 
Canada. Don may have to 
pass up the Ceylon trip, and 
his leaving would make an 
opening for an amateur who 
could serve aboard ship on 
that cruise, but right now 
those plans are still up in the 
aif. 

Equally important to the 
HOPE radio circuit is Virgil 
Bowers, WA2WUV, Massa- 

pequa, Long Island, who is 
the stateside terminal. Virgil, 
a retired manufacturer, puts 
in virtually 24-hour duty for 
HOPE, though most traffic 
is passed during the day he 
has to be on standby for 
emergencies from the ship. 

I had a chance to talk to 
both Don and Virgil recently, 
as they put together a phone 
patch from Washington so 
that I could interview two 
Utah doctors on the HOPE 
for my newspaper, the Des- 
ert News. Both were very 
helpful, and the contact, on 

15 meters, was solid despite 
fading conditions and a mid- 
day dip that Virgil told me 
was characteristic of their 
north-south circuit. 

[Continued on page 113) 
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NEW INSTRUMENT OR RECEIVER 
TRANSMITTER CABINET 

Panel space 19’ wide x 12%” high with a clear 
depth of 13’. Outside depth is 142”. Partial rear 
panel. Painted black crackle. 
PRICG MEMES Ee Bek RO pha aL, meat a ae ee $3.95 each 

FLANGELESS SILICON DIODES 

All rated at 1.5 amps. 
SO-200 Bvolis. au ee 6dvedachwerc.ccc.... 20/$1.00 
200-400 volts .........0...... OCR COCO eas as 15/$1.00 
400-600 volts 2.0.0.0... 12¢veachas...0 10/$1.00 

600 plusmie ee WSdseachrete se. 7/$1.00 

RACK CABINET AND BLOWER 

BRAND NEW 19” desk top rack cabinets that con- 
tain a NEW Rotron muffin fan with attached cord 
and plug for 115V 50-60cy, mounted on the rear 
door. There is also a top door, 2 drawer rails with 
ball bearing rollers (removable), 3 alignment tools 
and 2 Allen wrenches. Front panel space is 19’ wide 
x 14” high with a 132” clear behind panel depth. 
The outside measurements are 16” high x 21” wide 
x 15” deep. There are four rubber feet on the bot- 
tom, and the color is dark gray. 
Prices Mermcttt a ct a sorte. Reeth $14.95 each 

DESK TOP RECEIVER OR 
TRANSMITTER CABINET 

A modern design desk top cabinet with a top lid 
and rounded corners and painted a light gray. These 
cabinets are made of perforated steel on side and 
top for adequate ventilation. The panel space is 
834" H x 18” W with 15” depth behind panel. Also, 
a bottom chassis cover is supplied. These units are 
BRAND NEW. 
BriGe meena et oe ee ier a $2.95 ea. or 2/$5.00 

NEW CRYSTALS 

100 crystals in a case originally for type MAR equip- 
ment. These crystals cover the range of 4844.44 
kHz to 7778.78 kHz. There are 16 units in the 40 
meter amateur band, and an additional 7 units are 
usable in the 6 meter band. Also 17 are usable in 
the 10 meter band. Complete with case. 
PLiC@cseeet tos. rec aieor oe $12.95 2 for $25.00 

VARIABLE VOLTAGE FILAMENT 
TRANSFORMER 

PRI: 120 V 60 cy. 
SEC: 12.8 V CT @ 20A. 
The primary has 3 extra windings for buck or boost 
to enable you to adjust the secondary (12.8V) 
voltage. 
Price teers fei cisye ee a $5.95 ea. 

OR 
Supplied as a combination deal with 4 stud mount- 
ings 35 amp. silicon rectifiers to supply 12.6 VDC 
@ 20 amps. 

All prices are F.O.B. our Philadelphia warehouse. All merchandise described accurately to the best of our 
knowledge. Your purchase money refunded if not satisfied. Terms are CASH. Minimum order is $5.00 

SELECTRONICS HO 8-7891 

RDR RECEIVER & SPARE PARTS 
WITH 10 CRYSTALS 

Mfg. by RCA BRAND NEW 
Freq. range: 225-390 mMz. 
You get two wooden crates which include: 
Box #1 RDR RECEIVER with 13 V dynamotor. Out- 
put is 385 VDC at 500 ma. 
Box #2 1 set of spare parts which include: 

1 Headset 
1 Set of operating tubes (spares). 
1 Headset extension cord 

10 Sets of fuses 
2 Pilot lights 
1 Set of connecting cables, and other 

parts too numerous to mention. 

All this in original military boxes, receiver packed 
in aluminum waterproof case, manual _ included. 
Easily converted to 200 mHz ham band, or use as 
they are for UHF aircraft band. You get all that is 
required to operate except the 12 VDC source and 
the antenna. 

BRAND NEW 

Price: $34.95 ea. while they last FOB our warehouse. 

TDA-2 RITY—TEST SCOPE 

The Stelma Telegraph Distortion Analyzer type TDA-2 
is a self contained portable unit designed to measure 
bias and distortion of telegraph start-stop signals. 
Distortion is indicated by vertical pips displayed in 
a rectangular pattern on the face of a cathode ray 
tube. Measurements can be made while the machine 
is operating. Measurements can be made on circuits 
operating at 60, 75 or 100 OPM on 20 or 60 ma 

neutral circuits or 30 ma polar circuits. Distortion 
measurements from zero to 50 percent with an ac- 
curacy of plus or minus two percent can be made. 
The set is patched in series with the loop and direct 
measurements made. No special skills required to 
make measurements after a few minutes practice. 
See your distortion, then adjust and watch it dis- 
appear. 
Price dyetitcemack Migehcen eee en eas EE $49.50 F.O.B. 

ARC-5 TRANSMITTER 
LIKE NEW 3-4 mHz 

Complete with all tubes. One of the most versatile 
pieces of surplus equipment ever. Get yours now— 

not many of these left. Guaranteed excellent. 
PCO ier ee at Ree ec teen  e eeeRn Pee ee oe $12.95 

COAX CONNECTORS 
Bulk head mtg. type BNC “T’ Connectors. 
Price: mere eo ean er en ee $1.00 ea 
BNC to TNC Bulk head connector type UG691/U 
PLIGG suet ee eee thence teak Pees aR aoe $1.00 ea. 
BNC Bulk heat mtg. ’’T’’ with TNC on each end of ’’T”’. 
Prices ee Se SF ek ei dat Ae eee eure $1.50 ea. 
BMC “T” connector similar to type UG-274/U 
PRICE Bi cee he ne ae ok eee eer sane 75¢ ea. 
Cable—5” long with TNC right angle and TNC 
straight on ends. Seo 

COME A Setar ie, Manta cacao tole anap.(an mene 1.00 ea. 

1206 S. NAPA STREET PHILA., PA. 

HO 8-4645 
For further information, check number 16, on page 126 
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Contest Calendar 

BY FRANK ANZALONE,* W1iWY 

Calendar of Events 

October 7-9 Massachusetts QSO Party 
October 7-8 WADM C.W. Contest 
October 7-8 VK/ZL/Oceania Phone 
October 14-15 VK/ZI/Oceania C.W. 
October 14-15 R.S.G.B. 21/28 mc Phone 
October 14-15 RTTY Sweepstakes 
October 14-15 California QSO Party 
October 18-19 YLRL Anniv. C.W. Party 
October 21-22 CQ WW DxX Phone 
October 28-29 R.S.G.B.7 mc Phone 
October 28-30 Alabama QSO Party 

YLRL Anniv. Phone Party 
OK C.W. DX Contest 
R.S.G.B. 7 mc C.W. 
ARRL SS Phone 
Trillium Memorial Week 
ARRL SS C.W. 
VU2/4S7 C.W. Contest 
CQ WW DX C.W. 
VU2/4S7 Phone Contest 

9Q5 DX Contest 

November 1-2 

November 11-12 
November 11-12 
November 11-12 

November 15 
November 18-19 

November 18-19 
November 25-26 
November 25-26 
December 9-10 

Massachusetts QSO Party 

Starts: 2300 GMT Saturday, October 7 
Ends: 0200 GMT Monday, October 9 

The 3rd annual QSO party sponsored by 
the M.I.T. Radio Society was covered last 
month. 

Mailing deadline is October 25th and logs 
go to: M.I.T. Radio Society, W1MX, Box 

558, 3 Ames Street, Cambridge, Mass. 
02139. Include a s.a.s.e. if results are de- 
sired, 

VK/ZL/Oceania DX Contest 

Phone: Oct. 7-8. C.W.: 14-15. 
Starts: 1000 GmT Saturday. Ends: 1000 
GMT Sunday in each instance. 

world working the VK/ZLs and 
Oceania countries in this one. Com- 

ifs the 

other 

slete rules in last month’s CALENDAR. 

This vear logs go to: W.I.A., Federal 
Contest Committee, Box N1002, G.P.O., 
Perth, Western Australia, and must be re- 

ceived before January 20, 1968. 

* 14 Sherwood Road, Stamford, Conn. 06905. 

100 ® CQ e® October, 1967 

YLRL Anniversary Party 

C.W.: Oct. 18-19. Phone: Nov. 1-2. 
Starts: 1700 GMT Wednesday. Ends: 2300 
GMT Thursday in each instance. 
See page 103 for details. Logs go to: 

Marte Wessel, K®@EPE, P.O. Box 756, Lib- 
eral, Kansas 67901. 

WADM C.W. Contest 

Starts: 2000 GMT Saturday, October 7 
Ends: 2000 GmT Sunday, October 8 

The Radio Club of the German Demo- 
cratic Republic organized this contest to 
promote activity for the WADM and 
RADM awards. 

This is a c.w. contest only and all bands 
3.5 thru 28 mc can be used. The same sta- 
tion may be worked once per band. 

Classes: Single operator, multi-operator 
and s.w.1. 

1967 CQ World Wide DX Contest 

Phone 

0000 GmT Saturday, October 21 
7:00 p.M. EST Friday, October 20 
4:00 P.M. PST Friday, October 20 
2400 GmT Sunday, October 22 
7:00 p.M. EST Sunday, October 22 
4:00 p.M. PST Sunday, October 22 

C.W. 

0000 cmt Saturday, November 25 
7:00 P.M. EST Friday, Novem- 

ber 24 
4:00 P.M. PST Friday, Novem- 

ber 24 
: 2400 cmrT Sunday, November 26 
7:00 p.M. EsT Sunday, Novem- 

ber 26 
4:00 p.m. pst Sunday, Novem- 

ber 26° 

Pen anit See 

Starts: 

Ends: 

Starts: 



Exchange: The usual six digit number, 
RST plus a QSO number starting with 001. 

Points: Each completed DM _ contact 
counts 3 points. (s.w.1. get 1 point for 
each new DM call and contest number 
heard. ) 

Multiplier: A multiplier of 1 for each new 
DM district worked per band. (A district is 
identified not by the number in the call but 
by the last jetter in the call, A thru O) 

Final Score: Sum of QSO points from all 
bands multiplied by the sum of DM dis- 
tricts from all bands. 

Awards: First place, a WADM contest 
flag (or plaquette) to the top scorer in each 
country. Second and third place awards will 
be made in countries with a large entry. 

Applications for the WADM or RADM 
awards may be made from contacts in your 
contest log. (Plus QSL cards if they ac- 
company your log.) Class IV and III re- 
quire 4 IRCs, class IT and I require 8 IRCs. 

Mailing deadline is November 15th and 
logs go to: Radio Club of DDR, Contest 
Committee, P.O. Box 30, 1055 Berlin, Ger- 
man Dem. Rep. 

R.S.G.B. 21/28 mc Phone 

Starts: 0700 GMT Saturday, October 14 
Ends: 1900 GMT Sunday, October 15 

Its the world working the British Isles 
on 21 & 28 mc Phone in this one. This 
could prove to be a most interesting activity 
with the way these two bands have been 
improving. 

Contacts may be made on a.m. or s.s.b. 
and the same station can be worked once on 
each band, but cross-band contacts not per- 
mitted. Multi-operator entries not accepted. 

Exchange: The RS report followed by 3 
figures starting with 001 for the first con- 
tact. 

Scoring: Each completed QSO with a 
British Isles station counts 5 points. An ad- 
ditional bonus of 50 points is claimed for 
the first contact with each B.I. country/num- 
ber prefix on each band, i.e. G2, GC3, GD4, 
GI5, GM6, GW8 and etc. (a max. of 36 on 
each band) There is no multiplier. 

Awards: Certificates to the leading station 
in each country and each VE, VK, W/K, 

ZL and ZS cail area. 
There is also a s.w.1. section in the con- 

test. Scoring is same as above except that 
the bonus point vaiue is 20. Only British 
Isles stations are to be listed, as follows: 

Time GMT, call, number sent, call of sta- 

tion being worked, band and points. 

A summary sheet with scoring and other 
information, a signed declaration and your 
name and address in BLOCK LETTERS is 
also requested. 

Mailing deadline is October 30th and 
logs go to: R.S.G.B. Contests Committee, 
28 Little Russell St., London W C 1, Eng- 
land. 

RTTY Sweepstakes 

Starts: 0200 cmrT Saturday, October 14 
Ends: 0200 GMT Monday, October 16 
This is the 7th world wide RTTY DX 

contest, this year sponsored by the Can- 
adian Amateur Radio Teletype Group, to 
commerate the Canadian Centennial Year. 

Bands: All bands 3.5 thru 28 mc. 
Exchange: Message number, signal report, 

GMT time, zone number and country. 
Points: Two points for contacts with sta- 

tions in one’s own zone. Contacts with 
stations in other zones are score the points 
as listed in the exchange table. (Too large 
and complicated to be listed here. See Oct. 
66 OST) 

Additional contacts may be made with 
the same station on a different band. An 
additional 100 bonus points is given for 
each contact with the same station after the 
initial one. 

Multiplier: Each country worked, includ- 
ing one’s own is a multiplier of one. The 
same country may be claimed only once, 
regardless of the bands used. 

Scoring: Total QSO points multiplied by 
the number of countries worked. (Use the 
ARRL country list. KL7, KH6 & VO are 
considered a separate multiplier.) 

Awards: Centennial Medallions for the 
three top scores. Certificates for the top 
ten scores. The top Canadian station and 
the station having the most contacts with 
Canada will also receive a citation. 

Logs must be received no later than 
November 25th. They go to: C.A.R.T. G.— 
3C3RTT, 85 Fifeshire Road, Willowdale, 
Ont. Canada. 

California QSO Party 

Starts: 2200 GMT Saturday, October 14 
Ends: 2200 GMT Sunday, October 15 
This is the 2nd annual party sponsored 

by the Claremont Ham Club of California. 
The same station may be worked on 

each band and mode. Calif. stations can 
also work other in-state stations. 

Exchange: QSO nr., RS/RST and QTH. 
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The Potomac Valley Radio Club always comes up 
with its share of awards in our World Wide DX 
Contest. Here is the quota for the 1966 Contest, 
presented at a recent dinner in Washington. 
L. to R.—W3MSR, W6HOH, W3MCG, K3EST, 
W3GRF (U.S.A. C.W. Champ award) W3ZKH, 
W3MSK (World High Club award) WA4KFC, 
WAKXV (with W4BVV's Multi-Transmitter world 

high c.w. award) K3JZY and W3FYS. 

County for California, state, province or 
country for others. 

Scoring: All QSOs count 1 point. Calif. 
stations multiply total QSO points by total 
number of states, VE provinces and coun- 
tries worked. All others will use Calif. coun- 
ties for their multiplier. (max. of 58) 

Frequencies: 1910, 3550, 3725, 3900, 

7 Ae TAGE? UR IONS), SVs, cat eY 
Dil 250? 137 OF 280759) 28700; 

Awards: A certificate to the top station 
in each state, VE province and country. The 

top 15 Calif. entries, 5 Novice and 2 Clubs 
are also in line for an award. 

Mailing deadline is November 10th and 
logs go to: Claremont Ham Club, c/o Tom 
Frenaye, WB6KIL, 617 Purdue Drive, 

Claremont, Calif. 91711. Include a large 
s.a.s.e. if results are desired. 

R.S.G.B. 7 mc DX 

Phone: Oct. 28-29. C.W.: Nov. 11-12. 
Starts: 1800 GMT Saturday. Ends: 1800 
GMT Sunday in each instance. 
This one is similar to the 21/28 mc phone 

contest held earlier in the month, except for 
the QSO point value. And of course opera- 
tion is on 7 mc only, and again only single 
operator entries are permitted. 

Exchange: The usual 5 and 6 figures, 
RS/RST plus a progressive 3 digit QSO 

number. 
Scoring: Contacts with British Isles sta- 

tions vary in point value according to the 
location of the DX station. If in Europe, 
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5 points. North America, 15 points. Africa, 
Asia and So. America, 25 points. Oceania, 
50 points. 

In addition, a bonus of 50 points may be 
claimed for the first contact with each B.I. 
country/numeral prefix. Same as 21/28 
phone. 

Awards: Certificates to the leading station 
in each overseas country and VE, VK, W/K, 

ZL & ZS call area. Providing there are 10 
or more entries in any section. 

Three is also a s.w.1. section in the con- 
test. Scoring is similar to the transmitting 
section above, including the 50 bonus points. 

A summary sheet and a signed declara- 
tion that all rules and regulations have been 
observed is a must. 

Mailing deadline is November 27th. Logs 
go to: R.S.G.B. Contests Committee, 28 

Little Russell St., London WC1, England. 

Alabama QSO Party 

Starts: 2000 cmt Saturday, October 28 
Ends: 0200 GMT Monday, October 30 
This is the second Alabama party spon- 

sored by the Huntsville Amateur Radio 
Club. 

Operate 24 out of the 30 hour period. 

The same station may be worked once per 

band, and phone and c.w. are the same con- 

test. Operators are cautioned to listen care- 

fully and avoid net frequencies. 
Exchange: QSO nr., RS/RST and QTH. 

County for Alabama, ARRL section or 

country for others. 
Scoring: Ala. stations, 1 point per QSO, 

including in state contacts. DX contacts 

also count only 1 point. A multiplier of one 

only per band can be claimed for all foreign 

stations worked. Final score, QSO points 

times ARRL sections and DX multiplier. 

Out of state stations, 3 points per Ala. 

QSO multiplied by Ala. counties. (max. 67) 

Frequencies: 3577, 3965, 7040, 72:30; 

14060, 14290, 21040, 21390, 28600, 50.550, 

145.350, and novice frequencies. 

Awards: Certificates to the top scorer in 

each ARRL section and foreign country. 

(min. of 100 points) Trophies to the “Top 

Banana” in Alabama and out of state station. 

Also 2nd, 3rd and 4th place certificates in 

Alabama. 

Mailing deadline is December 4th. Logs 

go to: Huntsville A:R.C. c/o WA4RBH, 

2103 Suzanna Terr. N.W., Huntsville, Ala. 

35810. Include a s.a.s.e. if final results de- 

sired. 
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CQ WW DX Contest 

Complete rules were in last month’s CaL- 
ENDAR with a brief run down in the August 
issue. Its the same old contest, on the same 
week-ends, with no changes in the rules. 

Here again are a few reminders. A single 
Operator can compete on all bands or a 
single band, but not on both. Multi-operator 
stations however are scored for all band op- 
eration only. 

All scores will be published, but a min- 
imum of 12 hours of operation for a single 
operator and 24 hours for multi-operators 
are required to be eligible for an award. 

In the Multi-operator category, Single 
Transmitter stations are permitted only one 
signal on the air at the same time. Multi 
Transmitter operation permits all bands to 
be activated at the same time, but only one 

signal per band is permitted. 
Check your country list, ARRL and 

WAE. There are a few countries in Europe 
that do not appear on the ARRL list. (See 
July CALENDAR for the latest WAE list) 

You are expected to score your log as 
well as check for duplicate contacts and 
multipliers. Re-copied logs must be in their 
original form with duplicates crossed out 
and scoring corrections made. 

Official log and summary sheets are avail- 
able (s.a.s.e. to CQ) but you can make up 
your own. Keep 40 contacts to the page 
and enter the Zone and Country multiplier 
only the first time it is worked. The sum- 
mary sheet is very important, follow the 

' sample in last month’s issue. 
Be sure to check W3ASK’s PROPAGATION 

Column, George’s batting average has been 
pretty high. 

Editor’s Notes 

The amateur fraternity was shocked by 
the sudden death of Dr. Harold Megibow, 
K2HLB in July. We at CQ are especially 
saddened, Doc was not only an avid DXer 
but also a competitive contest man. But 
most of all we always thought of him as 
our devoted friend. 

This year CQ is donating the K2ZHLB 
Trophy IN MEMORY of Dr. Harold Megi- 
bow. | 

A recent letter from Charlie Weir, W3FYS 

of the W3MSK team and the PVRC gang, 
reported that he had successfully presented 
the K2GL Trophy to the OH2AM boys. 

[Continued on page 112} 

1967 YLRL Anniversary Party 
Time: CW—Start—October 18, 1967, 1700 GmT 
End—October 19, 1967, 2300 cmr 
Phone—Start—November 1, 1967, 1700 GMT 
End—November 2, 1967, 2300 GMT 

Eligibility: All licensed women operators 
throughout the world are invited to participate. 
YLRL members only are eligible for the cup 
awards. Non-members will receive certificates. 
Only YLRL members are eligible for the 
Corcoran Award. Contacts with OMs will not 
count. Contacts on nets do not count. 

Operation: All bands may be used. Cross-band 
operation is not permitted. Only one contact 
with each station will be counted in each con- 
test. 

Procedure: Call “CQ YL.” 

Exchange: Station worked, QSO number, RS 
or RST, ARRL Section or Country. Entries 
in log should show the time, band, date, trans- 
mitter and power. 

Scoring: A. CW and Phone sections will be 
scored as separate contests. Submit separate 
logs for each contest. 

B. All YLs located within an ARRL Section, 
score one (1) point for each QSO with another 
station located within an ARRL Section. Score 
two (2) points for each contact with a sta- 
tion not located within an ARRL Section. 
(i.e.:DX) Definition of DX-all stations not 
located within an ARRL Section. DX YLs 
shall score two (2) points for each contact 
with a station located in an ARRL Section. 
Score one (1) point for each contact with an- 
other DX station. (Note: Please know your 
ARRL section—section lists are available from 
vice president. Send S.A.S.E. to receive list.) 
Multiply number of contact points by total 
number of different ARRL Sections and/or 
Countries worked. 

C. Contestants running 150 watts d.c. input 
at all times, may multiply the results of (B) by 
1.25 (Low Power Multipier) 

D. SSB contestants running 300 watts P.E.P. 
or less at all times may use the Low Power 
Multiplier (Results of B by 1.25) 

Awards: Highest CW Score—Gold Cup (YLRL 
Member only). Highest Phone Score—Gold 
Cup (YLRL Member only). Highest CW and 
Highest Phone log from each district and 
Country will receive a certificate. Corcoran 
Award: Highest combined CW and Phone 
score. (YLRL member only). 

DX Only: Highest combined CW and Phone 
score from North and Central America in- 
cluding the Greater and Lesser Antilles will 
receive an award from: Arlie Hager, 
W4HLF. Highest combined score from any 
other part of the world will also receive this 
award. 

Logs: Copies of all logs must show claimed 
score, be signed by this operator and post- 
marked no later than November 22, 1967 and 
received no later than December 6, 1967 
or they will be disqualified. Mail copies of 
logs to: Marte Wessel-K@EPE, P.O. Box 756, 
Liberal, Kansas 67901. 

Please read the rules carefully and note the 
postmark deadline!! 

Do join in the fun of the YLAP! Even if 
you can only participate for a short time we 
want and need you to enter the contest! Help 
make this the largest YLAP ever! Meet new 
YLs—greet old friends. The frequencies 14.288 

and 14.265 are popular with the YLs but do 
listen on ALL bands. See you on air and good 
luck to you. 
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BY GEORGE JACOBS,* W3ASK 

HE 1967 CQ World Wide DX 

Contest will be held on the following dates ?: 

PHONE SECTION: 0000 GMT October 21- 

2400 GMT October 22. 

C.w. SECTION: 0000 GMT November 25- 

2400 cmMr November 26. 

Continuing the practice of the past sixteen 

years, this month’s PROPAGATION column 

will be devoted to a special forecast for use 

during the 1967 contest periods. Last year’s 

forecast was pretty much on the nose for 

both the phone and c.w. sections, bringing 

the score for the past sixteen years to “highly 

accurate forecasts” 24 times; “fairly accu- 

rate forecasts” 5 times, and missed the mark 

completely only 3 times. 

Sunspot Cycle 

The present sunspot cycle continues to rise 

and has now reached a level of moderately 

high intensity. The Swiss Federal Solar Ob- 

servatory reports a monthly mean sunspot 

number of 88 for July, 1967. This results in 

a smoothed sunspot number of 73, centered 

on January, 1967. A smoothed sunspot num- 

ber of 96 is forecast for October, and 98 

for November, 1967. This is approximately 

the same level of solar activity that last 

occurred during the 1960 Contest. It is ap- 

proximately 30 numbers higher than the 

level recorded during last year’s contest. 

General Forecast 

Barring any sudden radio storms develop- 
ing during the contest periods (check the 
“T ast Minute Forecast” appearing at the 
beginning of this column), conditions during 
the 1967 contest are expected to be better 
than they were last year, and better than 
they have been for any contest period since 

*11307 Clara Street, Silver Spring, Md., 20902. 
1See page 98 of CQ, August, 1967 for contest rules 

and information. 
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LAST MINUTE FORECAST 

Day-to-Day Conditions and Quality for October 

Forecast Rating & Quality 

Days (4) (3) (@) (QQ) 
Above Normal: 14, 18, 20, 
Pp IRN be crepe N te eran pore etiin A 

Normal: 1, 3, 7, 9, 12-13, 
15-17, 19, 21, 23-24, 26, 

A-B B-C C 

B30 ali coctosccvcnaessenngsersenes A-B B-C €-D D-E 

Below Normal: 2, 4, 6, 8, 
WQe1 00 295 SL ee crecsarecresecaess (e C-D D E 

Disturbeds5 t.ccccccecrerccoeoen D D-E E E 

How To USE THESE CHARTS 
The following is an explanation of the symbols 

shown above, and instructions for the use of the 

COQ propagation predictions: 

{1—Enter Propagation Charts on following pages 

ander appropriate band and distance or geographical 

area columns. Read predicted times of band open- 

ings at intersection of both columns. 

3—Following each predicted time of band opening 

is a forecast rating which indicates the relative 

jumber of days the band is expected to open during 

sach month of the forecast period. The higher the 

ating, the more frequent the opening, as follows: 

(4) band open more than 22 days each month; (3) 

Setween 14 and 22 days; (2) between 8 and 13 days; 

(1) less than 7 days. 
On the ‘‘Short-Skip’’ Chart, where two numerals 

are shown within a single set of parenthesis, the first 

applies to the shorter distance for which the fore- 

cast is made, and the second to the greater distance. 

Note the forecast rating for later use. 

3—With the forecast rating noted above, start with 

the numbers in parentheses at the top of the ‘‘Last 

“finute Forecast’ appearing above. Read down the 

-able for a day-to-day forecast of propagation con- 

jitions in terms of Above Normal (WWYV rating 

aigher than 6); Normal (WWYV rating 5-6); Below 

Normal (WWYV rating 4); Disturbed (WWYV rating 

‘ess than 4). The letter symbols (A-E) describe 

-eception conditions (signal quality, noise and fading 

levels) expected for each day of the month and 

-ave the following meanings: (A—excellent opening 

with strong, steady si nals; B—good opening, moder- 

ately strong signals, little fading and noise; C—fair 

opening, signals fluctuating between moderately 

strong and weak; D—poor opening, signals generally 

weak with considerable fading and noise, E—poor 

opening, or none at all. 

é--This month’s Propagation Charts are based 

upon a transmitter power of 75 watts c.w.; 150 watts 

3.8.b., or 300 watts d.s.b., into a dipole antenna one 

quarter-wave above ground on 160, 80 and 40 meters 

and a half-wave above ground on 20, 15 and 10 

meters. For each 10 db increase above these refer- 

ence levels, reception quality shown in the “Last 

Minute Forecast” will improve by one level; for each 

be db loss, reception will become poorer by one 

evel. 
5—Local Standard Time for these predictions is 

based on the 24-hour system. 
6—The Eastern USA chart can be used in the 1, 

2, 3, 4, 8 KP4, KG4, and KV4 amateur call areas, 

The Central USA Chart in the 5, 9 and @ areas, and 

the Western USA Chart in the 6 and 7 areas. The 

Charts are valid through Nov. 30, 1967, and are 

prepared from basic propagation data published 

monthly by the Institute For Telecommunication 

Sciences And Aeronomy of the U.S. Dept. of 

Commerce, Boulder, Colorado. 

1959. The following is a band-by-band sum- 

mary of general propagation conditions that 

are expected to occur during the 1967 con- 

test. 
10 Meters: Good-to-excellent openings are ex- 

pected to almost every area of the world during 

the daylight and early evening hours. Openings to 

Europe and those in a generally easterly direction 

should peak an hour or two before noon, while 

those to South America and Africa are forecast 



to peak during the early afternoon hours. Optimum 
conditions to the Far East, Australasia, Southeast 

Asia, etc. are expected during the late afternoon 
and early evening hours, During most of the day- 
light hours it should be a toss-up between 10 
and 15 meters for best DX band honors. 

15 Meters: Excellent DX propagation conditions 
are predicted from shortly after sunrise through 
the early evening hours. Strong signal levels are 
forecast, and openings, are expected to take place 
to all areas of the world. During the late afternoon 
and early evening hours, 15 meters is likely to be 
the optimum band for DX propagation conditions. 

20 Meters: Generally good DX openings are 
expected to one area of the world or another on 
this band almost around-the-clock. Optimum 
world-wide conditions should take place for a 
few hours after sunrise, and during the late after- 
noon and early evening hours. Excellent openings 
should also be possible during the late evening 
and early morning hours to southern and tropical 

areas. 
40 Meters: The band should begin to open for 

DX during the late afternoon and early evening 

hours. Openings are expected to become more 
numerous during the hours of darkness, and the 

band is expected to remain open until shortly after 
sunrise. Fairly good DX openings to most areas 
of the world should be possible,. with signals often 
exceptionally strong. During most of the hours of 
darkness it may be a toss-up between 40 and 20 
meters for optimum DX propagation conditions. 

80 Meters: Some fairly good openings are fore- 
cast to some areas of the world during the hours 
of darkness, Peak conditions should occur shortly 

before sunrise. 

160 Meters: DX openings to some areas of the 
world may be possible during the hours of darkness 
and the sunrise period. Because of signa! absorp- 
tion and the low power levels used on this band, 
signals at best are expected to be weak and noisy. 

For a more detailed circuit-by-circuit fore- 
cast refer to the special contest DX Propaga- 
tion Charts appearing on the following 
pages. Instructions for the proper use of 
these Charts are given in the box following 
the “Last Minute Forecast” at the beginning 
of this column. 

Contest Work Plans 

The DX Propagation Charts on the fol- 
lowing pages show the times that each ama- 
teur band from 10 through 160 meters are 
expected to open from the United States to 
all other areas of the world. The information 
contained in the Charts can be easily re- 
organized into operational work plans, or 
schedules, to serve as guides during the con- 
test periods. Experience during previous 
contests has shown that such plans can be 
extremely useful in piling up a large number 
of contacts with a minimum of wasted time. 
The following plan is an example of what 
can be devised from the data appearing in 
the Charts. It shows, for each three-hour 

period throughout the day, the areas of the 
world for which 20 meter propagation con- 
ditions are expected to be optimum (a rating 
of 3 or higher in the Charts). An Eastern 

USA QTH has been chosen for this example, 

but similar plans can be devised for other 
QTHs and for other bands. 

Sample 20 Meter Optimum Operating 
Schedule for Eastern USA 

Time Areas To Which Opening 
(EST) Should Be Optimum 
00-03 Guam and Pacific Islands, Australia and 

New Zealand, South Americans. 
03-06 Not much except some Australians and New 

Zealand. Good time to catch some sleep. 
06-09 Most of Europe, Australia, New Zealand, 

Pacific Islands, Far East, Southeast Asia, 
most of South America. 

09-12 Some Europeans, north and central South 
America. 

12-15 Most of Europe, North Africa, Eastern 
Mediterranean, Middle East. 

15-18 West and central Europe, Eastern Mediter- 
ranean, Middle East, most of Africa, most 
of South America. 

18-21 Western Europe, Eastern Mediterranean, 
Middle East, most of Africa and South 
America. 

21-00 Some Africans, Far East, Southeast Asia, 
Guam and Pacific Islands, Australia and New 
Zealand, all of South America, Antarctica. 

The following is a typical multi-band op- 
erational work plan devised from the propa- 
gation charts. The plan, based on a Western 
USA QTH, shows the times and bands when 
propagation conditions are expected to be 
optimum to various areas of the world, for 
each three-hour period throughout the day. 

Sample Multi-Band Work Plan 
for Western USA QTH 

Time Areas To Which Band Expected 
(PST) To Be Open 
00-03 Far East, Asia, Pacific Islands, New Zealand, 

Australia, South America & Antarctica. 
03-06 Far East, Asia, Pacific Islands, New Zealand, 

Australia, Northern and central South Ameri- 

ca. 
06-09 Europe, Eastern Mediterranean, Middle East, 

Asia, Far East, Pacific Islands, New Zealand, 
Australia, most of South America. 

09-12 Western Europe, Eastern Mediterranean, 
Middle East, most of Africa, S.E. Asia, 
Pacific Islands, New Zealand, Australia. 

12-15 Some Europeans, most of Africa, Far East, 
Asia, Pacific Islands, New Zealand, Australia 

and most of South America. 
15-18 Some Africans, Far East, Asia, Pacific 

Islands, New Zealand, Australia, and South 
America. 

18-21 Far East, most of Asia, Pacific Islands, New 
Zealand, Australia, most of South America 
and Antarctica. 

21-00 Pacific Islands, New Zealand, Australia, most 
of South America, Antarctica. 
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Radio Storms 

The forecasts in this column are based on 
normal propagation conditions. If conditions 
should turn out to be above normal during 
the contest periods, DX openings on 10, 15 
and 20 meters are likely to be somewhat bet- 
ter than shown in the forecasts. On the other 
hand, if radio storms should develop during 
the contest, with below normal or disturbed 
conditions, fewer openings will take place on 
these bands. During radio storms, conditions 
on 40, 80 and 160 meters generally also be- 
come erratic, and under certain conditions 

openings may be poorer than shown in the 
forecasts, while under other storm conditions 
they may actually improve. 

If a radio storm should develop during 
the contest, circuits passing through or near 
the auroral zones will probably become weak, 
fade considerably, or may even black out 
entirely, depending on the severity of the 
storm. On the other hand, during certain 
types of storms, conditions on north-south 
paths may improve. During a radio storm, 
concentrate on working east-west openings 
during the daylight hours, and north-south 
openings during the evening and early morn- 
ing hours. A “Last Minute Forecast” for the 
Phone section of the contest, made at press 
time (early September), appears at the be- 
ginning of this column. A similar forecast 
for the C.w. section will appear in next 
month’s column. 

Up-To-The-Minute Contest Forecasts 

Check WWV for the latest information 
concerning actual propagation conditions 
during the contest. WWV broadcasts general 
propagation information on 2.5, 5, 10, 15, 
20 and 25 mc twelve times every hour. The 
data is transmitted at 442 minutes past the 
hour, and is repeated every five minutes 
thereafter. Given in slow Morse Code, the 
transmissions consist of the letters M, W, or 
U, followed by a number between 1 and 9. 
The letters designate propagation conditions 
at the time of broadcast, as follows: 

N—Normal propagation conditions 
U—Conditions unstable or erratic, signals subject 

to fading and noise 
W—Radio storm in progress, conditions below 

normal or disturbed 

The numbers designate propagation condi- 
tions forecast for the following six-hour 
period, as follows: 

MMM CMM MMM ddd: ll WME M4 

1. Useless 6. Fair-to-Good 

2. Very Poor 7. Good 

3. Poor 8. Very Good 

4, Poor-to-Fair 9. Excellent 

5. Fair 

If, for example, propagation conditions 
are normal at the time of broadcast, but are 
expected to become poor during the next 
six hours, WWV would transmit N3 in 

Morse Code. 

Up-to-the-minute propagation information 
can also be obtained by telephone from the 
Environmental Science Services Adminis- 
tration (ESSA) Radio Warning Centers at 
Fort Belvoir, Virginia (for the North At- 
lantic area), and Anchorage, Alaska (for the 
North Pacific area). The telephone numbers 
for this service at Fort Belvoir are Area 
Code 703-780-1444 or 780-1436, and at 
Anchorage the numbers are Area Code 
907-753-2211 or 753-7210. Information on 
current radio propagation conditions can be 
obtained from Fort Belvoir 24 hours a day, 

and from Anchorage from between 0800 and 
1700 Alaskan Standard Time. 

Post Mortem 

More radio amateur DX activity takes 
place in more parts of the world during the 
CQ World Wide DX Contest than probably 
during any other,time. For this reason, the 
contest offers an excellent opportunity to 
check out the accuracy (or inaccuracy), of 
the CQ predictions. Reports received from 
previous contests have contributed consider- 
ably to improving these forecasts from year- 
to-year. Any comments or observations con- 
cerning this year’s special contest propaga- 
tion forecast would be appreciated. Com- 
ments may be sent directly to W3ASK, the 
Editor of this column. 

C.w. Contest Forecast 

The Propagation Charts appearing in this 
month’s column are valid for both the phone 
and c.w. periods of the contest. Be sure to 
retain the Charts for use during next month’s 
c.w. period. The Charts appearing in next 
month’s column will contain Short-Skip fore- 
casts for November and December, 1967. 

Short-Skip data for October appeared in last 
month’s column. 

Good luck in the Contest! 
Tee msl ay anes 

Vcc 

PLEASE USE YOUR ZIP CODE NUMBER ON ALL CORRESPONDENCE 
MMU 
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| 
| 
| 
| 
| 
| OCTOBER & NOVEMBER, 1967 

Time Zone:EST (24-Hour Time) 
EASTERN USA To: 

10 IS 40/80 
Meters Meters Meters 

Western 06-07 (1) 16-17 (1) 
& 07-08 (2 17-18 (2) 
Central 18-20 (3) 
Europe 20-01 (4) 
& North 01-02 (3) 
Africa 02-03 (2) 

03-04 (1) 
19-21 (1)* 
21-23 (2)* 
23-01 (3)* 
01-02 (2)* 
02-03 (1)* 

North- 18-20 (1) 
ern 20-01 (2) 
Europe 01-02 (1) 
& Euro- 20-01 (1)* 
pean 
USSR 

Eastern 
Mediter- 
ranean & 
Middle 
East 

West 
Africa 

East & 
Central 
Africa 

South 09 0 
Africa 11 2 

12 4 
12-15 a 
15-16 8 
16-17 9 
17-18 19-20 

Central 0 07-08 
& 9 08-10 
South 10-11 
Asia 8 

0 
1 

South- 05-07 (1) 
east 
Asia 

Far 04-08 (1) 
East 

Guam & 
Pacific 
Islands 

* Predicted times of 80 meter openings. Openings on 
160 meters are also likely to occur during those times 
when 80 meter openings are shown with a forecast 
trating of (2), or higher. In the 24-hour time system 
01 through 12 are equivalent to 1 A.M. through 12 
noon; 13 through 00 are equivalent to 1 P.M. through 
12 midnight. 

Austra- 
lia & 
New 
Zealand 

North- 
ern & 
Central 
South 
America 

i 06-09 (2) 
0 09-15 (1) 
3 15-17 (2) 
5 17-19 (3) 
7 19-00 (4) 
0 00-02 (3) 
2) 02-04 (2) 
; 04-06 (1) 

: 00-06 (1) 

09-1 

NNR Fase NNN NNON~ 

Time Zones: CST & MST (24-Hour Time) 
CENTRAL USA To: 

40/80 
Meters 

Western | 07-08 (1) 
& ) 
Central 1 21-01 (3) 
Europe 11-12 01-02 (2) 
& North 12-15 02-03 (1) 
Africa 15-18 19-22 (1)* 

18-20 22-00 (2)* 
20-22 00-01 (1)* 
01-03 

07-11 (1) 06-0 
oO a (=) on 

Europe 09-10 
& Euro- 10-11 
pean 15-18 
USSR 18-21 

21-03 

Eastern 
Mediter- — OO 

NN] NMwoaNn 

Africa 

Noah 

East & 
Central 
Africa 

South 
Africa 

Central 
& 
South 
Asia 

October, 1967 e CQ e 107 



A
e
s
n
y
o
n
 °
 Sank 

OtAN 

oonn 

L
R
P
 

O
E
R
 
R
R
 
L
L
)
 
L
L
 
L
L
L
 
O
N
 

A
M
A
M
A
M
N
 

E
N
A
 

I
A
R
A
M
T
M
N
A
S
 

etd tt 

C
O
m
N
n
m
r
-
r
i
O
N
n
 

S
a
n
e
 

w
a
n
 

a
e
 

t ' 

Sos 

seginesoen 

COrnMHAOO 

N
N
N
 

O
N
 

O
N
 

O
N
 

O
N
 

M
M
A
M
A
 

M
A
R
S
 

N
e
 

N
e
 
e
e
 

e
e
 

D
m
I
M
E
-
N
O
R
N
 

O
M
 

m
a
a
 

H
A
N
N
 

i
e
 

|
 

ea
rl
 

e
a
 

| 

* 
* 

* 
* 

* 
* 

* 
* 

# 
* 

* 
o
o
 

V
s
 

P
P
 

Q
O
L
 

K
P
 

P
L
S
 

L
O
N
 

L
N
 

L
O
N
 

L
O
N
 

L
O
N
 

f
f
 

f
m
 

f
m
,
 

C
e
 

S
E
 

s
e
 

S
e
 

“
-
o
 

r
e
 

-
o
~
 

-
_
-
~
 

—
_
—
r
n
~
 

I
 

a
 

S
O
N
A
 

H
A
T
 

m
A
 

H
A
N
S
 

=
A
M
 

K
A
S
H
 

A
S
 

S
A
R
A
 

=
 

r
d
 

Ne
sh
as
! 

|
 

“
4
 

m
e
 

~
 

_
—
~
S
 

S
S
E
 

S
E
E
 

—
_
—
w
a
r
r
 

S
w
 

S
e
 

a
 

a 
—
_
—
O
o
r
O
o
r
r
r
S
 

w
w
 

c
o
 

w
a
 

W
w
 

~
 

S
a
a
s
 

o
m
 

aA
xt

 
r
O
r
a
n
o
r
 

t
o
O
o
O
t
O
r
 

I
D
e
a
t
w
n
o
n
r
a
n
 

l
e
m
e
o
m
t
n
d
 

Ne
} 

N
S
l
o
m
 

o
 

N
 

o
n
 

° 
2g

 
SP
SP
S9
FR
 

P
E
S
S
S
>
 

IF
AS

SS
SI

SS
 

[8
S9

99
9 

° 
Ss

/e
9 

° 
q 

a
 

x
 

o
N
 

M
m
O
o
r
o
a
n
y
 

A
Y
T
O
M
Y
P
T
O
 

[
O
A
K
 

A
T
N
A
H
A
N
 

t
h
 

e
e
t
 

et
 

ig
) 

0
0
 

CN
 

m
o
 

co
) 

0
0
 

ON
 

o
o
 

N
o
o
c
o
o
o
o
 

o
o
o
c
o
c
o
 

=
H
 

N
O
O
C
O
M
N
S
G
 

[
L
A
S
S
 

N
 

a
e
 

N
 

es
! 

e
i
t
 

| 

faces oO 

| 
&
 

<
L
I
 P
p
 

|
 O
N
L
 

P
N
 

P
L
L
 

L
O
L
O
L
 

L
O
N
 

| 
O
L
 
L
L
L
 

-
&
 

e
e
 L
O
O
 
R
R
R
 

R
P
 

|
 
O
N
 L
P
 

S
 

H
A
M
P
M
A
R
A
E
A
I
M
A
P
M
A
M
N
A
 

I
N
M
A
K
A
N
T
N
A
S
I
H
A
R
K
A
M
T
H
A
 

L
I
A
N
 
R
A
M
A
 

H
O
O
N
 

A
M
A
S
 

Oo U
N
 

e
e
 

e
e
 

S
|
 
O
O
O
O
 

E
S
 

O
S
 
e
w
w
 

ha 
e
e
 

&
 

N
N
 
e
e
 

|
 
e
m
 

D
4
 

C
O
M
O
A
T
O
S
R
r
A
K
 

C
o
t
o
r
~
r
c
a
n
 

B
O
 

[
R
Y
s
L
P
C
o
n
s
t
v
o
c
a
j
r
a
c
t
a
n
m
a
y
g
 

e
t
 

ee 
ee 

e
e
e
 

Open) 
S
i
e
r
o
 el ao per m

a
e
 

4 
=
 

a
e
 

c
o
 

o
a
 

(ae) 
m
a
a
A
n
N
e
o
o
s
e
S
 

C
S
C
O
m
m
r
o
e
n
 

a
n
 

C
o
s
a
s
 

i
s
S
S
S
l
t
S
s
a
s
 

“~ 
+
<
 

© 
e
e
 

e
e
e
 

3
}
 

D
O
M
 

o
O
N
M
N
S
 

vu 

Petre 
glee 

R
Z
 

fo) 
D
W
A
M
W
M
O
O
N
M
 

a 
C
O
n
r
n
n
m
a
a
n
a
 

A
y
 

[aa] H bees 
o
F
 

& 
O 

| 52 
= 
—
 

N
 

a 
G
 i
)
 

U
 

0 
i
 

&
 

©) 
a
m
 

2 
7 

j
i
 

wv 
@
 

p
e
 

! 
|
 

van 
r
e
)
 

= 
c
S
 

rs 
S
h
e
e
 
a
o
e
 
a
e
s
 

eee 
~
 
O
o
 

O
F
 
e
w
 

~
U
O
O
 
O
L
 

A
 

b
e
r
}
 

c
o
 

6
7
.
4
 

7) 
>
 
a
y
o
 

o
e
 

OTE 
SOM 

[BQet 
a
r
i
e
l
 

o
e
 

o
 UY 
S
H
S
a
D
 

IMs 
S
e
m
s
<
d
i
s
s
o
<
 

= 



THE 

fa it was fun, what? The 

County Hunters (CW) QSO Party on the 
last week-end in July. My only regrets are 
that my time was limited, I had no antennas 
for 7 mc or 3.5 me. and I had but one QSO 
on 21 mc and none on 28 mc. I was able to 
find the keyer under a pile of papers/letters 
and I must admit that I got tangled with the 
papers, at times (at least, that is my story 
and [I am sticking to it, Hi!). I am already 
hearing from our overseas friends who did 
not hear about it in time. 

Statistics 

When I receive USA-CA applications, I 
am usually questioned about the number of 
awards issued in certain areas, especially 
from non-W applicants. So while I have the 
space, I thought that the following data 
would be of interest. 

To date, 630 USA-CA 500 awards have 
been issued; 117 of USA-CA 1000; 61 of 
USA-CA 1500; 35 of USA-CA 2000; 18 of 
USA-CA 2500; 10 of USA-CA 3000 and 
3NATA: 3079; Counties: 

Of the 630 USA-CA 500 awards, 49 went 
to K1/W1:; 53 to K2/W2/WA2/WB2; 30 
to K3/W3/WA3: 70 to K4/W4/WA4/ 
WN4; 50 to K5/WS5/WAS: 46 to K6/W6/ 
WA6; 25 to K7/W7; 70 to K8/W8/WA8; 
71 to K9/W9/WASY; 67 to KO/ WO/WAQ; 88 
to non-W; and 11 to s.w.ls. Oh yes, God 
bless them, 36 went to YLs/XYLs. 

Awards with unusual endorsements seem 
to be: Corwin, WA@LRQ,. ALL 2 xX SSB, 
ALL 75 M, ALL /966. Willie, W8GDQ for 
ALL 160 M. “JC”, LUIDAB for ALL 28 
McmA-sp wales Vibe foreAL Lie? le me; 
Charles, K8ZNJ for ALL NOVICES. Two 

* 103 Whittman St., Rochelle Park, N.J. 07662. 

cowor 
PROGRAM 
FEATURING USA-CA 

BY ED HOPPER,* W2GT 

Novices earned awards, they were, Curtis, 

WN4EBE and William, WN4LSU. What 

seem to me (an ole 5 meter man) most diffi- 

cult, even though 4 have been so endorsed 
—ALL 50 mc A-3, to Helen, WIHOY: 

Kirk, KIMRI; Harry, WA2SAZ; and Louis, 

K8IXU. 
The 88 awards to non-Ws were issued to: 

I—CO8; 1—CR6; 1—CR7; 1—CT1; 4— 
DL (not DL4/5)y 1——F9; 1—-FG7; 6—G: 
1—GI; 1—GW; 5—HK:; 1—HV; 2—I,; 1— 
IT; 3—KH6: 1—KL7; 2—KP4: 2—KZ5; 
4—LA; 1—LU; 3—OK; 1—OZ: 1—PAQ; 
I—PJ3; 1—PZ; 3—SM; 2—SP: 2—-TG9; 
I—VE1; I—VE2; 8—VE3:; 4—VE6; 2— 
VE7: 4—VK3; 1—VK7: 1—VO1l1; 2— 

VP9; 3—XE; 1—YO; 2—YV5; 3—ZLI1; 
and 1—ZL4. Check and perhaps you will 
find that you could be the first from your 
country, and remember none have gone to 

Asia. Also remember we can help the other 
fellow by sending our QSL card. 

The “Story of the Month” is: 

George M. Radion, UC2AR 

George is 35 years old and has been on 
the air since 1957. His wife, Tanja, is also 

Tanja, UC2AY and George, UC2AR. 
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Hong Kong Firecracker Award 

an amateur with the call UC2AY and they 
have a 12-year-old daughter, Eugenja and 
a 7-year-old son, Arthur. 

Their transmitter uses 200 watts input and 
their double conversion commercial receiver 
uses 17 tubes and covers 1.5 to 25 mcs. An- 
tennas include a ground-plane for 14 mc 
and a GSRV multiband dipole. George is a 
fine operator (I have not yet heard Tanja) 
and uses an EL bug, but no s.s.b. 

Although UC2AR has had about 7500 
QSOs with US amateurs he has received 
only about 3000 QSLs and so far has been 
able to identify QSLs from only 424 coun- 
ties. 

Other DX includes 262 different coun- 
tries and 582 prefixes for WPX. 

George is a professional engineer (me- 
chanical, not electrical). If you take a good 
look at the size of his shoulders you will 
think that he should be a pro-football player, 
so if you owe him a QSL, I suggest you send 
it at once to Box 88, Moscow or I will for- 

ward it for you—but do it NOW. 

Letters 

Alan, ZL1AMQ, writes: “Many thanks to 
Mid, W7ZC for the POD 26. I work mostly 

Werner Mohn, DL6VP, USA-CA-500-#629. 
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c.w. and have worked over 300 counties but 
only 200 confirmed, so far. 

“The County Hunter Nets interest me, 
but the hours for 7 and 3.5 operation are 
not good for us in the Pacific area and natu- 
rally 3.5 is very tough from here. 

“14 mc is fine for us and I sure would like 
to see more efforts for a Net on 14060 or 
14070.” 
John, W9OIS/WB2LZF, telephoned and 

wrote; “Please tell the fellows that I will 

gladly send QSLs for my different W9OIJ/ 
portable operations if they write to me at 
my new address: John McColly, 12422 
Boheme Drive, Houston, Texas 77024. 

“I have intentions of operating from 
Kenedy county, Texas for one and perhaps 
both Sweepstakes weekends. I also have 
hopes of Loving County operations as it is 
very rare but I will keep you posted.” 
David, WA8EQOH, said: “Enjoy your col- 
umn and very pleased to see you in the QSO 
Party (CW).” 
Walter, DLOPF, writes: “I am happy that I 
will get the chance to meet you next week 
and perhaps many of the fellows I work on 
the bands and the CQ staff. 

“What is CQ CH ??? Some sort of County 
Hunters Contest? Heard fellows exchanging 
numbers, RST and county, but the whole 
thing sounded like a ‘W-only’ contest.” 

Awards 

Connecticut Counties Award: This new 
WCONN award is sponsored by the Council 
of Connecticut Amateur Radio Clubs and 
supersedes the award formerly issued by the 
Willimantic Junior Chamber of Commerce. 
The Council of Conn. ARC is a young and 
fledgling outfit (2 years old) with 13 real 
active Connecticut clubs as members out of 
a possible 15 or 17 clubs in the state. Re- 
quirements: One contact with each of the 
eight (8) counties of Connecticut, except 
Connecticut stations are required to confirm 
two (2) contacts with each county. No limi- 

tations as to date, band or mode. Mobile 

SMMRC Award 



and portable contacts must show county 
and/or city on QSLs. GCR applications 
certified by two other amateurs will be ac- 
cepted in lieu of cards. Award manager re- 
serves the right to request QSL cards. Sub- 
mit alphabetical list by county, showing sta- 
tion, band, mode and date. A donation of 

50 cents must be included with application. 
DX stations (other than W/K) $.50 or 5 
IRCs. Apply to Awards Manager, W. Stanley 
Lamb, W1WHQ, RFD 2, Ledyard, Con- 

necticut 06339. 
Flying Saucer Net Award: Sponsored by the 
Eastern Connecticut Amateur Radio Asso- 
ciation of Danielson, Conn. Requirements 
are: Three (3) consecutive check-ins to the 
net from Conn., R.I. and Mass. area, and 

any three (3) check-ins from other loca- 

tions. The Flying Saucer Net is operated 
Fridays at 0200 GMT to 0300 GMT on 28.625 
mc. Net manager, Ed. Sochon, KIDNW. 

Apply with log information and $.50 to 
K1IMUJ, Box 155, Danielson, Connecticut 

06239. 
Hong Kong Firecracker Award: Sponsored 

by The Hong Kong Amateur Radio Trans- 
mitting Society and available to licensed 
amateurs throughout the world. Claims may 
be made for c.w. only, c.w./phone or phone 
only, for contacts with VS6 stations made 
on or after 1 January 1964. Contacts may 
be made on any authorized amateur band 
or bands and contacts made during contests 
will also apply. Contacts are required to be 
made with different VS6 stations as follows: 
ZOneselon bon 24625. 2642/7 andes senecedss 

contacts and all other Zones need 4 con- 
tacts. To support the application, QSL cards 
must be held for the contacts claimed but 
it is not necessary to send the cards. A log 
extract certified by a National Club or So- 
ciety will suffice. Details required are: date, 
time, band, mode and signal reports both 
given and received. Minimum report ac- 
cepted will be 3-3, or 338 for cw. Send 
application and 5 IRCs to the QSL Manager, 

The Membership of The 

BAYOU CITY VHF RADIO NET 
does herewith confer unto loos here 

The Title of 

HONORARY HOUSTONIAN 

Dated this 

Honorary Houstonian Award 

ees OE 

» COUNCIL OF CONNECTICUT 

AMATEUR RADIO. CLUBS 
BRERNTS THE 

Connecticut Counties Award. 

WCONN Award 

Hong Kong Amateur Transmitting Society, 
P. O. Box 541, Hong Kong. 
Honorary Houstonian Award: This certifi- 
cate issued free of charge by the Bayou City 
VHF Club of Houston, Texas. Work ten 

(10) club members and send GCR list to 

Ben Harris, KSDRF, P.O. Box 295, Manvel, 

Texas 77578. For club membership list, 
send s.a.s.e. to Ben. 
SMMRC Award: Sponsored by the Swedish 
Maritime Mobile Radio Club and _ issued 
for contacts with five (5) different members 

of SMMRC after January 1, 1965. Any 
band and any mode ok. Send the 5 QSLs 
you have received and 2 IRCs to SM6CKU/ 
MM, Bengt-Arne Johansson, Gokgatan 8 A, 
Kina, Sweden. 

Notes 

_ Hope you all keep an eye on CONTEST 
CALENDAR by Frank Anzalone, WIWY, that 

is how I found out about the “County Hunt- 
ers (CW) QSO Party.” 

I’m sorry, but K6CAA/KH6 did not 
make it to Kalawao county, Hawaii during 
the Hawaii QSO Party. I have not heard a 
word from him since he first got the idea 
back in April. 

Although I mentioned in July CQ that 
Mike, K1DGQ had sent a POD 26 to 

Flying Saucer Net Award 
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GM3BCL, this was not correct and my 
letters to Mike, K1DGQ about it go un- 
answered. 

Many of our overseas friends could make 
good use of a POD 26, so if you have one 
that you do not need, please let me know. 

Sorry to report the loss of another friend, 
Dr. Harold Megibow, K2HLB, who died 
suddenly while on vacation in Las Vegas on 
26 July. 

Although I did take off for 2 weeks (va- 
cation), every effort was made to keep up 
with the mail and issue of awards with a 
minimum of delay. 

Keep well and let me know—How was 
your month? 73, Ed., W2GT. 

Contest Calendar [from page 103] 
Charlie recently returned from a trip to 
Scandinavian countries and a stop-over at 
Helsinki. The climax at a dinner for the 
occasion was a toast, in which the Trophy 
Cup was filled with cognac, and was emptied 
by W3FYS and the OH2AM crew. Watch 
it Charlie, those are pretty big Cups we are 
giving as Contest Trophies. 

I had the pleasure of finally meeting 
DL9PF at the recent NJDXA annual picnic. 
Walter accepted the W4BVV Trophy and 
took it back home with him for presentation 
to DJ6QT. 

Get those beams pruned up, it will not 
be long now. Good luck and 73 for now. 

Frank, W1WY 

The Top 3 scores in the New Hampshire 
(Dec. 1966) QSO Party were K8ANA, 

K1PRB and W8WVU. The N.H. winner 
was W1ISWX. 

In the Vermont QSO Party (Feb. 
1967) The Trophy winner was K4BAI, 
with WASQBO, W2ZV and W2LQP as 
runners up. The Vermont Trophy was 
won by WIAYK, with W1CBW, K1UZG 
and WI1FRT trailing in that order. 

Scratchi [from page 11] 
QSO’s. Say he sending see-w at 15 WPM, 
and xmitting for total of five minutes each 
QSO. Then say he having 50 QSO’s. His 
part of xmissions taking 250 minutes (and 
feller he talking to also taking 250 minutes). 
That meening they on air for more than 
eight hours. 

Now, if he had been able to talking at 
5,000 words per second, he being able to 
having all 50 QSO’s in one second. Not one 
minute, Hon. Ed., but one second. 
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At this rate amchoor could working WAC 
in one-tenth second—or WAZ in less than a 
second, give or take a millisecond or two. 
Wowiee! Maybe you could having special 
certificate for anybuddy working WAZ in 
less than one second! 

Of coursely, Hon. Ed., you seeing prob- 
lem. We having tecknology to sending and 
reseeving at reel high speed, but human 
being can’t absorb 5,000 words per second 
and make any sense out of it. Even if words 
printed out on paper, it taking 5 minutes to 
reeding 5,000 words, even if whiz-bang 
reeder. 

So, maybe some of your Hon. Reeders 
can coming up with way to using this idea. 

Meanwhile I’m not letting QRM sityouay- 
shun defeating good old Scratchi. No, in- 
deedy not. From now on I taking weights 
off bug and I going to double my sending 
speed. So, listen carefully. That blur you 
heer may be me. 

Respectively yours, 
Hashafisti Scratchi 

160 Meter Results [from page 55] 
joyable one. W@PSF:,Didn’t get the normal sun- 
rise signal strength from the East. Signals from the 
East much weaker this year. West signals much 
stronger and more plentiful. Got confused by that 
3C (VE) call. Heard no real DX as last year even 
tho noise level lower. Be sure and sponsor another 
contest next year. This one was the talk of the 
band for months before. W#VXO: [Look at 
Herb’s score. And, how many of you were fortu- 
nate to work him on his business trip/ DX-pedition 
in February to the following places: PYINFC 
Brazil, OA4O Peru, VP2MK Montserrat, VP2KY 
Anguilla, FG7XL Guadeloupe, VP2AZ Antigua, 
and WOVXO/KV4]. 

Canada 

VOIFB: Condx were fair only with less frequent 
openings to Eu. But, again as in previous years, 
most of my score came from Eu contacts. Signal 
reports from the west were down. Was unable to 
operate during the whole contest period but, never- 
theless, enjoyed the week-end and will certainly be 
in there next year! 3B1HN: I entered the Contest 
by accident not knowing even what test was going 
on—but only to provide contacts for those wishing 
to get points. We find it discouraging here to be 
ignored by W/K stations who can get the same 
credit for working over the back fence as working 
us in Newfoundland. Nevertheless, see you in next 
year’s test on 160. [Hector—I?’s true that a fellow 
can work a station in his own town and get the 
same 2 points as he would if he worked you. But, 
what a rare multiplier you are. Newfoundland is 
in terrific demand. Be prepared for next year’s 
event which, as usual, will be held over the last 
week-end of January. Put out a potent signal and 
just see the band go stark raving mad calling you}. 
3C3BWY: Some stations were quite unable to un- 
derstand or copy 3C3. I may have lost some con- 
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tacts over this. A WA9 called me a phoney but the 
thing that shook me was that some were unable 
to resolve the call. They copy c.w. by rote and not 
by brain! Enjoyed every bit of it. HI8XAL was a 
new 160 country for me. 

DX DX DX DX DX DX DX DX 
KL7FRY: Condx extremely poor to USA from 

this QTH during Contest. In fact, band seemed 
to go dead around New Year’s. Condx in Oct., 
Nov. and Dec. 1966 were very good! QTH 
Shemya Island at end of Aleutians, 53 degrees 
North, 174 degrees East, in Eastern Hemisphere, 
Y. way between JA and KL7 mainland. VK5KO: 
Sent CQ WW Test each odd 5 minute period. 
QRN level high all evening. Heard a very weak sig 
several times on 1801.6 kc but couldn’t identify 
it. At one time think a W8FPU gave me 229002 at 
1303 GMT Jan. 28. Maybe I have dirt in trans- 
mitting relays. Worked only ZL1MQ. [John, others 
did hear and call you including KL7FRY and 
9VILP, KA9MF. Better check that antenna and 
relays}. WP7DX: Trouble getting out and not 
enough time to operate. Called you twice. [This 
hurts. I needed Don but never heard him]. CO2QR: 
Heard plenty but I simply couldn’t get out. Some- 
thing wrong either with the rig and/or antenna. 
OXKI1AEH: I am worked in Contest only part from 
vy QRL my family. I am very sorry! HISXAL: 
Ran 250 watts into an inverted Vee 125’ high. 
Good condx to Europe and W6/W7 on Saturday. 
EI9J: Condx between Eu stations were very good 
but during the times I was on condx to the States 
were very poor. Heard 9V1LP and called ZD8J for 
over an hour with no joy. We will have to hope for 
better condx next year but with increasing sunspot 
count chances are that we have had the best of it 
for some years. G3KMI: The set up here worked so 
well that it makes my home station look puny in 
comparison. The highlight of the Contest was work- 
ing HI8XAL even though he took over an hour in 
coming back to us. Other stations heard but not 
worked were 9LIHX and ZD8J. G6LD/A: Condx 
very good generally—excellent signals from ZD8J 
but couldn’t work him. Good opening to USA 
Sunday morning. Altogether, very enjoyable. Sug- 
gestion: period too long. Band went dead about 
08 GMT Sunday. Guess everyone had ‘had enough. 
Recommend that Contest should end at 08 GMT 
Sunday. 

Surplus [from page 98] 
HOPE has tried RTTY for some of the 

high-volume administrative traffic, and has 
a Model 28 ASR and a complete Halli- 
crafters station at the Washington head- 
quarters, with an SX-115, an HT-32B and 

an HT-33B, but right now no one is avail- 
able here to operate them. For a time, HOPE 
personnel ran the station, sans license, but 
they agreed to shut down after the Federal 
Communications Commission raised its eye- 
brows a bit. Mail service to Colombia is 
quite good, and has made the RTTY opera- 
tion unnecessary, but HOPE headquarters 
feels it may become important for the 1968 
Ceylon mission because of the slowness of 
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air mail across the Pacific. 
Though Virgil handles almost all HOPE 

office traffic now, aside from the many per- 
sonal messages transmitted through amateurs 
around the U.S. and Canada, he may be 
overloaded on the Ceylon circuit next year. 
HOPE has not yet decided what to do, but 
they may be looking for an amateur RTTY 
operator able to give them a hand in the 
Washington area. | 

Model Antennas [from page 40] 

the entire radiation pattern. See fig. 3. 
The response of the field-strength meter 

must be linear to obtain good gain com- 
parisons. This can be checked by increasing 
the generator output a known amount with 
the meter a fixed distance from the radiating 
antenna. To reduce the effect of transmis- 
sion line mismatch a 6 db pad can be used 
between the generator and transmission line 
or transmission line and antenna, the same 

as is done for receiver sensitivity measure- 
ments, if sufficient generator output is avail- 
able. 

Summary 

In summary, one should not expect lab- 
oratory type results from using test antenna 
models. If one measures 10 db forward gain 
from a shortened dipole, as compared to a 
reference full-length dipole, something is 
wrong (with the test set-up, not antenna 
theory). However, even with the simplest 
test antenna set-up one can gain useful in- 
formation about the probable performance 
of the real, full-size h.f. antenna. Certainly 
there is no more interesting way for the 
amateur fascinated by antenna experimenta- 
tion, especially when bad weather rolls 
around, to explore ideas for new antenna 
configuration. i 

Increment Tuning [from page 46] 

tinued to have after the increment tuning 
circuit was added. The c.w. keying is not 
affected either; it is perfectly clean with no 
blurps or chirps. 

Adding It To Your Rig 

Besides the extra transmit/receive relay 
contacts the only requirement for making 
the addition is a small amount of panel 
space, for the switch and pot. By using a 
lever type switch and a small pot, the be- 
hind-panel space requirements are kept 
small. 

—— 



Henry Radio presents 

Beam os Hoge 

Bi For the average amateur located on a small city lot, the prob- 

Bi lem of an adequate low-cost beam antenna system has never 

rh been properly solved. Now Henry Radio has exercised its 

Mi unique experience and buying capacity to break the antenna 

A \ barrier. Here is a complete antenna program pre-engineered, 

Wit pre-matched and pre-packaged to suit the average QTH and 

Ny the average pocket-book. 

i Package No. HR-1 Package No. HR-2 

Ri Tristao CZ337 New concept 40 Tristao CZ454 New concept 
ft. crank-up tower 
100 ft. RG-58U Coax 
CDR TR-44 Rotator 
Hornet TB-500-B Three ele- 
ment tri-band beam 
100 ft. control cable 
The perfect answer for the 
station using a transceiver 
barefoot. Regularly $325 plus 
approx. $15 freight, a $340 
value. Our package price 
$290.00 (freight prepaid to 
your door). 

crank-up tower 
CDR TR-44 Rotator 
Hornet TB-500-B Three ele- 
ment tri-band beam 
100 ft. RG-58U Coax 
100 ft. control cable 
For the medium power DX’er 
who wants to work them bare- 
foot. Regularly $500 plus 
approx. $25 freight, a $525 
value. Our package price 
$425.00 (freight prepaid to 
your door). 

Package No. HR-3 = Tristao CZ 454 New concept 60 ft. crank-up 
tower = 100 ft. RG-8U Coax = CDR Ham-M Heavy duty rotator = 
Hornet TB-1000-4 Four element tri-band beam = 100 ft. control 
cable « Here is our masterpiece. The right combination of antenna 
and tower for full legal power and extreme DX. Regularly $600 
plus approx. $30 freight, a $630 value. Our package price $495.00 
(freight prepaid to your door). 

Remember! You can buy on time. You can trade your used 

transmitter or receiver. You can rely on Henry Radio to supply 

the finest equipment and the best value. 

USE Far CODE 

816 679-3127 
213 477-6701 
714. 772-9200 
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Butier 1, Missouri, 64730 

11240 W. Olympic, Los Angeles, Calif., 90064 

931 N. Euclid, Anaheim, Calif., 92801 

“Worlds Largest Distributors of Short Wave Receivers’ 
For further information, check number 22, on page 126 



Radio amateur’s tool for 
figuring like a ‘‘pro’”’ 

Radio engineers call this slide rule a ‘“‘computer in a case.” 
It has four special scales for solving complicated resonance 
problems in 20 seconds or less, No pencil and paper—no 
rough calculations. It even locates the decimal point. Ideal 
for adjusting your rig, designing test circuits, figuring db’s, 
operating frequencies and power ratings, and for accurate 
match of antenna to final. Even if you’ve never used a slide 
tule before, you’ll quickly master this time-saving electron- 
ics tool. Comes with 4-lesson course that teaches you every- 
thing you need to know. Mail coupon for details. 

FREE BOOKLET SHOWS HOW IT WORKS 

i &@ Cleveland Institute of Electronics zl 

| | E 1776 East 17th Street « Cleveland 

Please send me FREE Elec- How-to Sobie Liectic Problems in Seconds 
tronics Slide Rule Booklet. 
ALSO FREE if I act at once: (=== aalalad 

Ohio 44114 | 
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a handy pocket-size Electron- (aERSeEeeas | 
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AXISOA a swe rises 9.50 ATE WEA Maes eat Oa aa 8 ne 3.50 

A= GOA Ta eer omer 8.50 SGGA Ss .2.. neem 1.50 

ve LY rah A 19.00 SOA eee ace ete ware 4.75 

DS OA Lirica eee: 26.50 yet oft hae ate ee aa: 1.75 

AA GOR irk. wctesensns 30.00 Yoh Wars NRA ese 14.00 

A-LOGQAS coasters 85.00 6360 Gh icteg ese 3.00 

G17 Ara ee 4.50 939 ie eae nwa ak cece 5.00 

ROG I Pree aie esos SOOO UOG pee -2 2. che teneaent 5.50 

G-E 12BA6-50C5 Kit (5 tubes) $1.50 

0 CC 
Seli, trade your new tubes 

FREE—Ham tube catalog 

120 West 18th Street, New York, N. Y., 

10011 212-242-7400 

500 
QSLS 
LIKE THIS ONE 
Only $19 °9 postpaid 
Send your photo and check 
or money order to: 

THE CARD YARD Dept. k 

10 Burbank St. Yonkers, N.Y. 10710 

CQ e 

«K2MDZ i) 
jo BURBANK STREET 
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There usually is no problem in finding a 
little extra room on the chassis for the few 
parts to be added. Critical layout is required 
only for the parts shown in the dotted box 
of the schematic. The leads of C, must be 
short, and it must connect directly and close 
to the grid terminal of the h.f. oscillator 
tube. Be sure to observe the proper polarity 
of the Varicap and connect its anode to 
ground. Remember, this diode is reverse 
biased. The rest of the circuit carries only 
d.c. and can be located anywhere there is 

space. 

Operation 

Operate your transceiver with the panel 
switch in the NORMAL position. In this posi- 
tion transmit and receive frequencies are 
the same. After contact is established and 
you are in perfect tune, switch to INCREMENT 
TUNE, and you will be able to adjust the pot 
to follow the drift of the other fellow with- 
out upsetting your own transmit frequency. 
It’s terrific in a round table. Er 

Voltmeter Loading [from page 68] 

99° «66 such as “within parts per million,” “plus or 
minus some percentage,” etc. “Approach to 
a true value” might also be stated as “degree 
of uncertainty.” 

It may be disheartening to some to find 
out that not even the National Bureau of 
Standards can measure “exactly one volt,” 
“exactly one ohm,” “exactly one ampere.” 
But they can measure one volt to a few parts 
per million, one ohm to a few parts per 
million, etc. Not exactly one anything, but 
one to some degree of accuracy or uncer- 

tainty! So when someone makes the remark 
“exactly 100 volts” he is up the proverbial 
creek. This statement is not only limited by 
the semantics involved but also by proper 
application of the test equipment involved as 
explained earlier. 

Where does precision fit into the picture? 
Since precision means repeatability, this only 
means that some parameter is measured at 
the same value a number of times, but no 
mention is made that the value is accurate 

to any degree. It just means that the test 
equipment indicated the same value each 
time it was connected to the parameter being 
measured. 

In conclusion I would like to quote an in- 
structor I had a number of years ago in a 
class on Measurement and Calibration Tech- 



GENIRY 
VADWTO 

TOP PERFORMERS! 
HENRY RADIO AND SWAN, BOTH TOP 
PERFORMERS IN THEIR RESPECTIVE 

| FIELDS, OUTSELL ALL OTHERS. WHY? BE- 

CAUSE SWAN MANUFACTURES A FINE 
RELIABLE TRANSCEIVER THAT GIVES YOU 
THE MOST FOR YOUR MONEY. BECAUSE 
HENRY RADIO GIVES YOU THE BEST DEAL 
_. GENEROUS TRADES, EASY PAYMENTS 

/ AND THE KIND OF RESPONSIBLE MER- 
| CHANDISING THAT AMATEURS ALL OVER 
| THE WORLD HAVE LEARNED TO DEPEND 

ON. 

Attention World Amateurs: Henry Radio makes 
it simple and easy for you to own the finest 
American radio equipment. Write for details. 14-117 12VDC SUPPLY $130.00 

THE SWAN 350. . $420.00 THE SWAN 250. . $325.00 

117XC AC SUPPLY $95.00 

6% FINANCE CHARGE * 10% DOWN OR TRADE-IN DOWN ¢ NO FINANCE CHARGE IF 

PAID IN 90 DAYS * GOOD RECONDITIONED APPARATUS ® Nearly all makes & models 

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back 
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin. aseE 

TED HENRY (W6UOU) BOB HENRY (WOARA\ WALT HENRY (W6NRV) 

| CALL DIRECT . . . USE AREA CODE 

ae Ppp Butler 1, Missouri, 64730 816 679-312/ 
Henry Kaiba) §— 11240 W. Olympic, Los Angeles, Calif, 90064 213 477-6701 

| | 931 N. Euclid, Anaheim, Calif., 92801 714 772-9200 

“Worlds Largest Distributors of Short Wave Receivers’’ 
For further information, check number 23, on page 126 
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TRANSCEIVER 
AUTO-MOUNT 

Easy tuning, accessible con- 
trols at knee height, in and 
out installation in a jiffy. 
Satisfaction guaranteed or a 
full refund. 

e Adjustable 95 

e Fits all models $ 

e Simple installation RETAIL 

ARCO MFG. CO. 
P. O. Box 817, Grand Forks, North Dakota 58201 

EASY TO LEARN CODE 
It igs easy and pleasant to learn or increase 

speed the modern way—with an Instructograph 

Code Teacher. Excellent for the beginner or 
advanced student. A quick, practical and de- 
pendable method. Available tapes from begin- 
ner’s alphabet to typical messages on all sub- 
jects. Speed range 5 to 40 WPM. Always ready, 
no QRM, beats having someone send to you. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher literally 
takes the place of an operator-instructor and 
enables anyone to learn and master code with- 
out further assistance. Thousands of success- 
ful operators have ‘‘acquired the code’’ with the Instructograph Sys- 
tem. Write today for full particulars and convenient rental plans. 

INSTRUCTOGRAPH COMPANY 
5071-C NO. BROADWAY, CHICAGO, ILL. 60640 
4700-C Crenshaw Blvd., Los Angeles, Calif. 90043 
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niques and Methods, as follows: “Unless you 
can write an equation for the parameter 
you wish to measure, and, can define all 
the terms in the equation, and, can set up 
an analog computer (piece of test equip- 
ment) to solve the equation, then, the num- 

bers read from a dial or a meter or the 
waveform viewed on an oscilloscope mean 
absolutely nothing.” This may be utopian, 
but I guarantee that if you use this approach 
you will make better measurements and you 
will have more success and enjoyment from 
your work, or hobby, as it may apply. @ 

Grumbles [from page 70] 

“Quite a signal you’re pumping through 
there sam, pinning the needle at 20 over on 
my Nuvistorized receiver. How’s my signal? 
I just put up a new 14 element sky hook and 
it’s really taking the full gallon from my 
Megacycle Maker Mark II.” 

“Lost part of your last transmission Fred, 

this little 1 tube inhaler just isn’t what it 
used to be—guess the old 6F8 needs replac-. 
ing. Did get your saying that ’m 20 over, 
FB since I thought that RK-47 was going 
when it started flashing blue last month. 
Besides that, the Zepp blew down again the 
other day. I really envy you fellows who 
don’t have to keep tinkering with homebrew 
gear, I’ve been thinking about going that 
route myself one of these days but I just 
can’t part with this thing.” 

I followed up such QSO’s with a yellow- 
ing QSL card which identifies me as formerly 
holding a number of very exotic calls. One 
batch of cards had me ex-7XA, ex-NY2AC, 

and ex-ES9SAM. I varied the calls with each 
printing so as to include any calls of greater 
interest which caught my fancy. 

You might have imagined that one prob- 
lem which I didn’t take into account. Yup, 
I worked a shaky-fisted Novice across town 
who invited himself over to see the shack 
and get a demonstration of genuine 1930's 
homebrew ham gear. Thank goodness he 
gave me a week’s advance notice! 

Back into view came the Gross and Super 
Sky Raider, under the desk went the push- 
button bone crusher special. A few days 
later I had bypassed all of the controls on 
the old sets and run them through to the 
stuff on the floor. The plan was that I 
would say that “Pop” had stepped out to 
the store for a minute and that I would, in 

his place, put the gear through its paces. 
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POOR ROR ARARRN SOOO OECTA IPO SE POLES LO LIIBDAERE DAIL LEE AAD PEER COTE 

ANTENNA 
ROUNDUP Vol. I] 

Cot. #119-2. Here’s 
your chance to get a 
copy of one of the most 
comphensive books on 
antennas ever offered to 
the Amateur. Ten big 
theory articles backed 
up by 82 detailed and 
illustrated construction 
projects for VHF on into 
microwave, from long- 
wires to 17 element 
beams and Sterba Cur- 
tain arrays. 

THE NEW RTTY 
HANDBOOK 

Cat. #116. A treasury 
of vital and “hard to 
get” information. Loaded 
with equipment  sche- 
matics, adjustment pro- 
cedures, etc. A valuable 

asset to both the be- 
ginning and the experi- 
enced RITY’er. Special 
section on getting start- 
ed, written by Byron 
Kretzman, a well known 
authority in the field. 

C@ ANTHOLOGY I 

Cat. 3102-1. We've 
looked back through the 
years 1945-1952 and 
assembled all in one 
place the articles that 
have made a_ lasting 
stir. The issues containing 
most of these articles 
have long ago been sold 
out and are unavailable. 

SURPLUS 
SCHEMATICS 

Cat. #117. This is a 
book literally loaded with 
schematics for all the 
currently popular pieces 
of surplus gear. Most 
amateurs are well aware 
of the problems encoun- 
tered in purchasing seem- 
ingly inexpensive surplus 
units, only to find that 
no schematic diagram is 
available. 

ADDRESS enn 
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[99 [| tVitondbock © tn. 75 | 
1102-1 | CQ Anthology vol.1_ 2.00 | 
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VHF FOR THE RADIO 
AMATEUR 

Cat. #115. If you are, 
or are planning to be a 
VHF operator you can’t 
afford to be without this 
dynamic new handbook 
written especially for 
you. Filled from cover 
to cover with all new 
and original construction 
material presented so 
you can understand it. 

ANTENNA 

ROUNDUP Vol. I 
Cat. #119. A common 
denominator for all ham 
stations is the antenna. 
Here at last is the creom 
ef antenna information 
packed into a 160 page 
book. Forty-seven in- 
formation-packed articles 
that will dispel much of 
the mystery surrounding 
antennas. 

SIDEBAND 
HANDBOOK 
#103. One full 

year in the preparation 
of this terrific volume. 
This is not a technical 
book. It explains side- 
band, showing you how 
to get along with it... 
how to keep your rig 
working right . . . how 
to know when it isn’t..: 
and lots of how to build- 
it stuff, gadgets, receiv- 
ing adaptors, exciters, 
amplifiers. 

SURPLUS CONVERSION 
HANDBOOK 

Cat. #122. Contains 
192 pages of conversion 
articles including the 
famous Command Set's 
plus a whole slew of the 
most popular military 
surplus gear including 
such gems as: SCR-522, 
ART-13, BC603, BC659, 

ARC 1, ARC 3, ete. Actu- 
ally, it covers almost 
every piece of surplus 
gear worth the effort to 
convert for ham use. 

AMATEUR RADIO | 

ANTHOLOS Gq 
1952-1959 

VHF for the Radio Amateur 

The New RTTY Handbook et 

ELECTRONIC CIRCUITS 
HANDBOOK 

Caf. #121. Describes 
and discusses in detail 
150 of the mosf often 
needed circuits around 
the shack. Novices and 
old-timers alike will find 
many valuable circuits 
here ideal for construc- 
tion projects. Eleven 
great chapters cover a 
multitude of circuits for 

SHOP & SHACK 
SHORTCUTS 

Cat. #120. Here is a 
collection of hundreds 
of hints, kinks and short 
cuts which should be 
part of the library of 
every experimenter ham 
and CB’er. A veritable 
gold mine that will help 
save time, improve their 
shop techniques, dress 
up their shacks, and in- 
crease the efficiency of 
their equipment. 

C@ ANTHOLOGY I! 
Cat. #£102-2. Top tavor- 
ite CQ articles from 1952 
to 1959 .. . including 
some you may have 
missed . . . compiled in- 
to one new information- 
packed book! No more 
need to iry to locate 
sold out back copies of 
CQ. This Anthology in- 
cludes past articles of 
lasting interest to every 
amateur radio enthusiast. 
Over 250 pages of text. 

ELECTRONIC CIRCUITS 
HANDBOOK VOL. Il 

Cat. #121-2. Tom Kneitel, 
K2AES, does it again with 
this sequel to his best sell- 
ing’ Volume 1. This time 
it’s 159 additional circuits 
which will appeal to all 

Every shack will have a 
spot for this book. All cir- 
cuits fully described in 
text with complete de- 
tailed construction steps 
plus schematics. 

[1022 [ca Anthology vol.2 | 8.00] [117 I surpivs Schematies [2.00 | 
F105 | New Mobile Handbook [2.95] _] 1192] Antenna Roundup vol.2 | 400 |] 
GET LE YM 
"FIZA | Reg. Ham Log Sheets per [1.00] | 121-1] Electronic Circuits Handbook vol. 1] 3.00 [| 

[CG Binders (Incicate year) [| 400] | 122 | Surplus Conversion Handbook [3.00 |_| 

New York City and State residents must add sales tax applicable to your area. 

COWAN PUBLISHING CORP. Book Div. ¢ 14 Vanderventer Avenue « Port Wasbingten, L.I., N.Y. 11050 
RANA CNC EOE PARRA LEE EER DANAE OOOO CERES N SNA NNO CCC LOOT annannnnnnnnnnnek 



delph? 
electronics ince. 

PROUDLY PRESENTS 

halt icraffers h; 
SR-2000 

“HURRICANE” 
5-BAND 

TRANSCEIVER 
FEATURES ‘Receiver Offset Control (RIT) per- 
mits + 2 kHz adjustment of receiver frequency, in- 
dependent of transmitter, for round-table, net or 
CW operation. Hallicrafters exclusive Amplified 
Automatic Level Control. Full coverage provided 
for 80, 40, 20, 15 and 10 meters. All crystals pro- 
vided for 28.0 to 30.0 MHz. TRANSMITTER: Two 
8122 output tubes. Variable Pi network. Power 
input, 2000 watts P.E.P. SSB; 1000 watts CW. 
RECEIVER: Sensitivity less than 1 uv for 29 db 
S/N. Overall gain, 1 uv for 4% W output. P-2000 
AC Power Supply/Speaker. 

For your communication requirements, you 
can rely on Adelphi Personalized service, 
quality and low prices. Vy Bes 73’s Vince, 
K2HEV 
Jericho Turnpike, Westbury, L.I., N.Y. 11591 
(516) 333-7000 

SUB CARRIER DETECTOR < 
Add programs of commer- 
cial-free music thru your 
FM tuner. Detector,  self- 
powered, plugs into multiplex 
output of tuner or easily wired 
into discriminator and permits 
reception of famous bock- 
ground music programs now 
transmitted as hidden pro- 
grams on the FM _ broadcast 
bond from coast ic coast. Use 
with ANY FM tuner. 

WIRED UNIT $75.00 
KIT, with pretuned coils, no alignment necessary $49.50 

Covers extra $4.95 each. Current list of FM Broadcast 
Stations with SCA authorization $1.00 

MUSIC ASSOCIATED 
65 Glenwood Road « Dppey Moniciair, New Jersey 

phone 744-338 area code 201 

RADIO OFFICER 
TRAINEES 

A limited number of openings are available to 
men willing to train for the interesting and well- 
paid career of Marine Radio Officer aboard U. S. 
Flag merchant vessels. An F.C.C. 1st or 2nd Class 
Commercial Radiotelegraph license is required. 
These openings will be particularly appealing to 

younger men who have completed their military 
obligations. Write to The Radio Officers’ Union, 
Room 1315, 225 West 34th Street, New York, 
N.Y. 10001. 
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My Novice visitor turned out to be silver 
haired, a veteran brass pounder from the 
days of coherers. He had dropped out of 
radio years before but was now getting 
started again. 
A lump in my throat, I watched him 

tenderly tune across the band with the 
secretly souped-up Sky Rider. Two hours 
later he had unwound a score of tales about 
bird cage antennas, leyden jars, and rotary 
gaps. 

“Pop” never returned from his trip to the 
store. 

Harmonic Ferret [from page 63] 

Application 

In use, this ferret has almost no pickup 
until it is very close to the component or 
wire that is hot with harmonic energy. Then 
a definite interference pattern shows up on 
the TV set. You can be sure about the 
source of your harmonics because, using the 
end of the coax as a probe, you can literally 
touch the source and see its effect on your 
TV set. Once you have ferreted out the 
source of a harmonic, the hardest part of 
the job is done. Good hunting. 

Low-Band Converter [from page 19] 

mounted on the front 2%” xX 2” face of 
the case. Interconnecting leads from the cir- 
cuit board are connected to the switch and 
jacks before the unit is buttoned up. Drill 
and tap four #6-32 holes in the sides of 
the inside fitting cover for screws to hold 
the case. 

Power for the converter is supplied by a 
9 volt battery, and it should operate for a 
long time since the current drain is quite 
low. The battery is mounted on the board 
with a piece of #20 wire wrapped around it. 
Cover the battery with insulating tape to 
prevent shorts to the wiring on the circuit 
board. 

General 

Antenna requirements for the converter 
are minimal, but an outdoor antenna will 

improve reception. Use your 20 meter beam 
if you like; it gets some metal up in the air 
to pull in the broadcast stations. An HRO 
60 receiver has been used here. The con- 
verter beats buying the BC band coils for 
the HRO. a 

Se Se 
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— with a MATERIAL DIFFERENCE! 
Use, is one of the most dependable 

testimonials of endorsement, and Telrex 
products are in use in 139 Lands 

, Beamed-Power’ ANTENNAS, “BALUNS”’ 
I. V. KITS and ROTATOR SYSTEMS! 

Most Technically-Perfected, Finest Communication - 
Arrays in the World! Precision-Tuned-Matched 

and “Balun” Fed for “Balanced-Pattern” to assure 
“TOP-MAN-ON-THE-FREQUENCY”’ Results 

Enjoy, World renown TELREX performance, 
value and durability! Send for PL68 tech. data 
and pricing catalog, describing professionally 
engineered communication antenna systems, 
rotator-selsyn-indicator-systems, “Baluns’”, I.V. 
Kits, Towers, “Mono-Pole’’, “Big-Berthas”, ac- 
cessories, etc., etc. 

Communication 

Engineering 

/ re Laboratories 

ASBURY PARK, NEW JERSEY 07712, U.S.A. 

SYSTEMS 
SINCE 1921 

For further information, check number 21, on page 126 

THESE OM’S 
HAVE RECENTLY 
SWITCHED TOA 

Gare 444 MIc 
WA1-GVA WASALL 
W1ATP KH6GAV 
WA2DMC W6AJZ 
WB2ERE WA7HLS 
WB2PJH W7DUP 
VE3GKW WA8UNR 
W3DGP WA8PWF 
K4DXR KIDLJ 
K4VBJ WASNEE 
K5EKN WAQOUR 

. notice their improvement 
in intelligibility 

and added punch? 
Shure Brothers, Inc., 

222 Hartrey Avenue, Evanston, Ill. 

For further information, check number 22, on page 126 

The NEW 

TYMETER” 
“Time at a Glance” 

#£100-24H Va 

*I5 
Walnut or ebony plas- 
tic case. H4’’, W73;,,"', 
D4’. 3 Ibs. 110V 60 
cy. A.C. Guaranteed 
1 year. : 

At Your Dealer, or WRITE TO 

TYMETER ELECTRONICS 

PENNWOOD NUMECHRON CO. 
; 7249 FRANKSTOWN AVE., PITTSBURGH §&, PA. . 

For further information, check number 23, on page 126 

amplifier /filter 

either FSK or AFSK 

RTY-2 $139.95 

Postpaid in USA voltage variations. 

AQUADYNE, INC. > 
For further information, check number 27, on page 126 

i 

' 

A new completely solid 
_ State RTTY receiving 
’ converter. Provides 

three common shift 
frequencies: 850, 
and 175. Panel switch 
selects desired shift. 

Audio filter type con- 
verter gives good dis- 
crimination 
signals and noise or 
interference. 
is made up of limiter, 
driver, detector, pulse 

shaper, and keyer. May be used for 

Receiving Converter 
Model RTY-2 

NEW! IMPROVED! 
Now includes 100 volt 60 ma. 
loop supply. Uses high voltage 

output transistor for better 

selector magnet current wave- 

form. 

425 

between 

Circuit 

Integral a.c. power supply uses zener diode regu- 
lation for dependable operation independent of line 

BOX 175 ¢ E. FALMOUTH. MASS. 02536 



WHAT'S A CLASSIFIED 

AD IN CQ WORTH? 

NOTHING! 
Unless, of course, you happen to 

have something to sell . . . or 

buy...orswap... Then you can 

only measure the value in satis- 

faction, time saved, etc. Of course, 

a typical classified ad in the other 

major ham magazine costs between 

$2.50 and $3.00, so maybe that’s a 

way to measure. 

Now—What does a classified ad in 

CQ cost? 

NOT A RED CENT ! !! 

That’s right, you read us loud and 

clear. CQ subscribers can run 

classified ads any and every month 

absolutely free of charge. All you 

have to do is send us your mailing 

label as proof that you’re a sub- 

scriber, with your ad neatly typed 

or printed. There’s a limit to three 

lines in any single month to make 

space for everybody to get in that 

needs to. 

SO—What’s a subscription to CQ 

worth? Well, maybe twelve months 

of great reading, maybe twelve 

months of free classified ads, 

maybe both. That’s up to you. In 

any case, at $5.00 a year, CQ is a 

steal. Do we have your sub yet? If 

not, why not? 
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“HOSS-Trader, “Ed Moory, Needs folding money to buy “Hay for” 

Ham Shop 
Advertising Rates: Non-commercial ads 10¢ per word in- 
cluding abbreviations and addresses. Commercial and or- 
ganization ads, 35¢ per word. Minimum Charge $1.00. No 
ad will be printed unless accompanied by full remittance. 
Closing Date: The 10th day of the second month preceding 
date of publication, _ si 

Because the advertisers and equipment contained in |:-! 
Ham Shop have not been investigated, the publishers of 
CQ cannot vouch for the merchandise listed therein. 

Direct All Correspondence & Copy to: CQ Ham Shop, 14 mt i 
Vanderventer Ave., Port Washington, L.I. N.Y. 11050. 

his ponies. Halloween is coming: This is a TREAT and not an 
Trick. Limited suppl 
Warranty. SB-34, $349.00; NCL-2000, $459.00; SWAN-500,! 

SPECIAL PRICE $649.00. Package Deal, New Mosley Classic-33)z1, 
Beam and Demo Ham-M Rotator, $209. Special ROHN 50 ftzni 

Reconditioned Gear: 
$695.00; SWAN 500, $359.00; TR-4, $439.00; 

(501) Phone 946-2820. 

CLEGG Thor 6, 417 AC supply! Mod, manual mint condition. 
Will ship prepaid to first $240. J. B. Curtis, Apt. 111, They ji ¢, 
Reservation Apts., Chesnut St., Miami University, Oxford, Onicr vat 
45056. SUDO. 0 a eee eee, 
COLLINS 30K—Complete. An excellent buy for a handy ham, 
$175. Pick up, no ship. W2IUV, Charles Johnson, Box 13, RD1,'t: 
Eatontown, N.J. My 

Pont 

1,0. 
foldover tower prepaid, $189.50 Demo Ham-M Rotor, $89.95 sou, Ol 

2-B, $185.00; HT-37, $189.00; KWM-2,, i 

NEC | MOory sin 
Wholesale Radio Co., Box 506, DeWitt Arkansas, Area Code@jqy,, 

TE 

i 

— = 

— — 

2 Lombard 

it, Mi 
of Demonstrator Equipment with Factory, Co 

$12.00 TR-4, $489.00; SWAN-350, $349.00, L-4 Drake Linear!" 
539.00; R4-A, $335.00; T4-X, $336.00; Package Deal, Newil,/!# 

NCX-5, NCXA supply and VX-501 VFO, Regular Price $908.00} Kn, 

Pleasa 

all cad 

nd DeFores 
WANT TO BUY SBE34 or 33. Price and stability more important }\,. ¢, 
than appearance. Ray Hoover, 4757 Nob Hill Drive, Murrysville 
Penna. 15668. SOLE, w/ 

Ala. 36872. 

€.E.200-V, excellent condition, RTTY FSK built in, $445.00. 1." 
Hammarlund HXL-1 Linear 1500 watts SSB $240.00, Drake TR-4——— 
as new, $480.00, AC P/S $60.00; Tuck solid state RTTY TUltl: 
unit half price $98.00. Write, Basil McGinty, W4ZS, River View! 24, 

1 SALE: R 

Catt 
Hill 

TWO-METER Heath Pawnee transceiver, factory checked ancA Clark, 
calibrated, never been on the air, also mike, Swr bridge, makeké 2 ( 
offer, G. Nelson, 111 Grasmere Rd., Lockport, New York 14094) $10, Pag 

HALLICRAFTERS SX101, A receiver in excellent condx. Delivered’. 8. £. 
within 200 miles. Call , 
820 South Rainbow Drive, Hollywood, Florida 33020. 

now! (305) 989-2149. Ben Goldfarb{’. 
(ADIANS: 

EARN YOUR DEGREE IN ELECTRONICS ENGINEERING. Highly % paris 

effective home study courses in electronics engineering techipt \p.7 

nology and electronics engineering mathematics. Free literajnie, jng 

ture. Cook’s Institute of Electronics Engineering, P.O. Boyan: 1 
36185, Houston Texas 77036 (Established 1945). Wid 

THE QCWA will hold their 20th Anniversary Dinner meeting aty: (7.; 

the Hotel Statler-Hilton, New York City on Friday, October ay jc, 

Gironda W2JE, Executive Secretary, loa, 
1417 Stonybrook Ave., Mamaroneck, N.Y. 10543. for tickets a iis 

th, 
| 

27th, 1967. Write A. J. 

$8.50 each Ladies invited. ‘ 

CB, SWL, WPE CARDS. Embossed or regular. Free samples!y\, 

ABCD Printing, P.O. Box 658, Edgewater Branch, Cleveland, 

Ohio 44107. 

Hadley, Mass. 01035. : — Ii 
VOTE! VOTE! VOTE! Hams-Pse vote for or against Incentive), 

Licensing and sign ur call and handle. NATIONAL INCENTIVE; — 

LICENSING POLL, results soon as possible, petitioned to ers 

Rush QSL or letter to: WB2NOD, Box 685, Moravia, New York.” 

13118. 
i 

ters, receivers and military electronic apparatuses. 

Velluti via Manzoni, 98 Padova, Italy. ! 
AMATEUR RADIO: Its effect on Society. Masters research paper i 

$2.00. Mike Gauthier, Box 216, Lynwood, Calif. 90262. yt 

JOYSTICK Variable Frequency Antennas, 

Gifford, Syracuse, N.Y. 13202. 

K Guth 

WSL;s. Information book and samples 25¢ WI1QFB Pres AT 

FOR COLLECTORS ONLY—German WWII transceivers trast ine: 

it WY 

Joymatch Antenna; 

Tuners advertised in CQ. Immediate delivery. SWL Guide, 218-Q""; 

Short 

NCX-3, NCX-A, $250. Waters Codax Keyer $50. J. Brooks, a 

AE CMR 584, N.Y. APO 09132. tie 
COLLINS KWM-2, TA33SR, 54 foot Crankup tower and Rotating! 

$1,000.00. Swan 250 with matching power supply $335.09 

in’ perfect condition Model #19 RTTY complete with rep 
ity 

213-596-3655 after 5PM. Rd., Los Alamitos, Calif. Phone Nie 

rf) ih 
i nyo 

and W2JAV type converter, $200.00. WB6LZV 2741 Woodstock! ¥ 
I 



ANTED: Frequency meters series Type CWS 60028. Navy Dept. 
fureau of Ships. R. W. Hobbs, Alliance Mfg. Co., Inc., alliances 

MATEUR EQUIPMENT Repaired. Kits wired tested. Custom 
Hie eer oduet Detectors added. J-J Electronics, Canterbury, 
jonn, . 

R SALE: KWM-1, a.c. supply, 312 console, with manuals 
cellent cond. $350.00, Galaxy V, a.c. supply, wi ‘ 
cellent condition $325.00. J. eS OHR asic 

00 CQ, QST, 73 From 1931, Highest offer for pickup. St 
yor list. F. A. Lento, 62 Far Horizons Dr., Ee ieneconn 06612. 
We ero esh SSUPMent working or not. Heathkit ok. 
Also bar generator. Cash or swap. E. W. Callahan 
fd., Pontiac, Mich. 48057. : ek ae 
HELL SWAN 400, 117C P.S., 420 VFO $305; NC-60 $30; Millen 
#0905 monitor scope $45; LM freq. meter no book $20; Robert 
jreland, Pleasant Valley, N.Y. 12569. 

{BW-4 Xmtr, pwr sup, mic, key, spares, instruc. bk. 2 cyl gas 
It/gen, all cables, 5 waterpruf cases w/opr legs. Rdy to use, 
like new! J. D. Bassett, Box 152, Boalsburg, Pa. 16827 $100.00. 
i 5 

TOR SALE: DX100 B with SB Instal. A-L $60. SB-10 for SSB for 
)X-100 $50. Both for $100. Will ship with manuals for each 
OD shipping Charges. R. C. Colburn, 17036 So. Clark Ave., 

‘Sellflower, Calif. 

wenWAN 350 latest factory mods, original box $325. SWAN 512 
»/).C. Supply $90. Both for $390. John Schroeder, 5625 Quinn St., 

na pt. N., Bell Gardens, Calif. 90201. 

ANTED: Heath SB-620 Scanalyzer. Tom Dornback, 19W167 21st 
> place, Lombard, Illinois 60148. 

wy WANTED: Early vacuum tubes, American, French and British 
or my private amateur wireless museum. Especially need 

> qound DeForest ‘‘Audion’’ triode. R. W. Schnedorf, 610 Monroe 
‘We., River Forest, III. 60305. 

ONSOLE, w/chair, cover CQ 9/64. Will crate, FOB $75. Con- 
miider deal on HO-10 HO-13, VX-501. Harry Lowenstein, Short 
“lills Terrace 4E, 806 Morris Turnpike, Short Hills, N.J. 07078. 

EEDED: Cathode-RHY Tube 5LPI-A or Similar. R. P. Filchock, 
»@0x 124, Hiller, Pa. 15444, 

OR SALE: Ranger | PPT D-104 and Manual $89. Heath Balluns 
jf. A Clark, 41 Lenape Dr., Miami Springs. 

yiWRAKE 2 C perfect cond. $215. DX 60 $65. Dow key relay & 
vw widey $10. Package Deal $275. Drake R4 receiver $275. Drake 4X 
ie # R. E. Pellegrini, 21 W. 215 North Ave., Lombard, Ill. 

») JANADIANS: Sell or exch. Motorola FM mobile & Base, want 
in. or parts. Chapman, Box 662, Sarnia, Ontario. 

AMPER VR-7000 Videotape Recorder model 323 camera outfit 
nd mike. Industrial Grade. Cost over $4,100., new. Only $1,500. 

ied Banks, 1655 E. 91st St., Chicago, III. 60617. 

ANT: Wild T-12 miniature theodolite, prismatic compass, 
i00-kc GT-cut glasscase xtl, Poeej 1/47 4/63, Piee (British) 

tB back issues, DF by Keene. P. D. Rockwell, 5800 Hillburne 
ay, Kenwood, Bethesda, Md. 

iat 1G 811A’s final. Pi-net 80-10. W/supply 1500v @ 400 ma. In 
__onsole, cover CQ 9/64. $75. Harry Lowenstein, 806 Morris 
#vurnpike, Short Hills, NJ. 07078. 

"WC to DC. converter Motorola. 12v to 105v @ 75 ma. $10. 
M. K. Gauthier, 10425 San Jose Ave., So. Gate, Ca. 90280. 

i (FOR SALE: Dynamotor power supply 12V input made by motorola 
or research line equipment. Output 420 VDC 200 MA; 250 

(WDC 80 Ma. $15. W. A. Lester, P.O. Box 1, Lombard, III. 60149. 

ANTED: Volume # 1 thru Volume # 6 of CQ. Will swap QST 
or them. Also need old QST before 1932. E. D. Guimares Jr., 17 

‘Nest End Ave., Middleborough, Ma. 

_NANTED: Latest production model KWM-2/2A, 75S-3B/C and 
‘liccessories. State year made and best price. Heinlein, USAF 
RET) 107 Woyming St., Boulder City, Nev. 

“i'l Lulu Transmitter, with built in VFO mint condition. $100— 
Iso a new Ameco 6 and 2 VFO, never used $50. K. L. Snyder, 

pe 85 Sampson St. Penn., Pittsburgh, Penn. 

| WANTED: info on AM-914-TRC, may be in manuals for AN/TRC-24 
ir others. Will Copy. H. S. Lowry, 915 Madison St., Manchester, 

enn. 37355, 
WOR SALE: BC 669 & PE 110C Power Supply with mcc., 8-75mtr 
natching xmtr & rcevr xtals. $75. Perfect Condx. A. Bertucci, 
(16 Warrington Dr., N.O. La. 

‘ITY WANTED—Model 28 ASR. Will consider KSR. Sell-15 
yping reperf with keyboard, 14TD new, KY44 Keyer new, R. 
Mendelson, 27 Somerset Pl., Murray Hill, N.J. 

—< 

cia | 

it 

al 
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FOR SALE: BC221 frequency meter with regulated pwr supply 
and calibration book, $50. 1-177 Tube Tester brand new, $10. 
R. G. Beaudet, 2 Rocky Crest Rd., Cumberland, R.I. 02864. 

NATIONAL NCI40, $79. Conar CCTV with standard and telephoto 
lenses. $190. All in like new condition. Syl Polunsky, Box iia. 
San Angelo, Texas 76901. 

SELLING OUT various panel meters. Giveaway prices. Send for 
listing. Samkofsky 201 Eastern Parkway, Brooklyn, N.Y. 11238. 

WANTED: Vibroplex or E. F. Johnson Bug w/or without monitor. 
S. J. Chmell 2943, 73 Ave., Elmwood Park, Ill. 60635. 

WANTED: Antique radio receiving and transmitting Tubes made 
pees 1920 SM. LaDage, 431 Oakland Ave., Maple Shade, N.J. 

FOR SALE: GELOSSO TR 222 AM-CW Xmtr and Hro 7 RX with 9 
Gen. Cov Erage & Band spread plug-in coils all mint condx 
$275. FOB destn. Bob Sayer, VE 3 Aps Rolphton, Ontario. 

RME 126 VHF Converter First $150. RME receiver 4350. First 
$125. Heath Apache Heath SB 10. Cush Craft 32EL Collenier. 
Best offer on any of above. R. Greene, 2105 N. 17th St., 
McAllen, Tx. 78501. 

32S-3 transmitter, new 1966, immaculate $499. 51F-2 supply 
$89. New Waters Compreamp, $17. Ehrhorn, 13315-108th Ave., 
No., Seminole, Fla. 33540. 

SWAP—G50 six meter transceiver for Ranger two. Bob Cobaugh, 
29-29 213 St., Bayside, N.Y. 11360. 

LOTSA STUFF mostly surplus—cheap—SCR 522 BC610E and 
spares—ARC 1,2,3,4’s TV mdn pwr XFMRS relays—tubes—pre- 
fer bring—little cash and big truck. Reiss, Phila. Area, S. 
Creek Rd., Malvern, Pa. 19355. 

SELL: Collins 75A2, Clean $175. Jennings Antenna Relay ten 
dollars. South Bay Electronics Antenna relay thirty dollars. 
Heath Keyer thirty dollars. Autronic paddle fifteen dollars. 
Send for list of antique radios. Erv Rasmussen, 164 Lowell St., 
Redwood City, Calif. 94062. 

FOR SALE: S38D, Clean $25. Four 4E27 $10. ea., Four 24G, $5. 
ea. Two 805 $5. ea. Five 2D21. 50¢ ea. Three 4X150A $10. ea. 
Wanted Matchbox Johnson 250-23. Arl M. Been, 200 W. Syca- 
more, Greenwood, Ark. 72936. 

LOOK FOR W9CVU at national ARRL convention, June 20-22, 
1968, Des Moines, lowa. Plan to attend NOW. Boegel, 1500 
Center Pt. RD. NE, Cedar Rapids, lowa. 

WANTED TO BUY: 813 tubes; Tymeter 24 hour clock with or 
without case. Zuccarello, 3104 Harrison, Glenview, II]. 60025. 

SWAP Thorens turntable, Grade arm (no cartridge) walnut 
with pad, brakes, 4 speeds. Fine professional unit. Want 10 
meter transceiver with ac/dc supplies, crystals, mike. Bob 
McGwier, Box 565, Grove Hill, Ala. 36451. 

SUPER: sens-selective 12 tube USAF surplus receiver, will tune 
650 kc or 3mc slices or most HAM bands using simple front 
end converters. $15. Irv Megeff, 5015 Weeks La., Flushing, 
NeveGe 

HEATHKITS: SB400, $260. SB300 with all filters and 2 meter 
conv. $220. SB 200, $200. All beautifully wired and updated. 
Dave Smith, 510 W. 112 St., New York, N.Y. 

WANTED: Eddyston EA-12 receiver. Give full details in first 
letter. Barker, Box 725 Sag Harbor, N.Y. 11963. 

HR-10 RCVR. 3 months old and factory aligned. $60. Gus Lucas, 
414 Durango St., El Paso, Tex. 79901. 

SBE SB2-CW Codapter, CW Generator/Monitor, $25. Turner 
J254C PTT mike $7. Jack Mankus. 11431 Ortega Drive, St. 
Louis, Mo. 63138. 

MULTI ELMAC AF-67, PMR-7 M-1070 Power Supply 6 VDC, 12VDC, 
115VAC. Package only. $90. All Cables. Jack Mankus, 11431 
Ortega Drive, St. Louis, Missouri 63138. 

WANTED: RCA AR-88D with Manual. Must be clean and un- 
modified. Prefer late model with S meter. State full details 
and price first letter. F. Gilmore, K@JPJ, 560 S. Warren Ave., 
Springfield, Mo. 65806. 

TEKTRONIX 511AD with manual, central electronics 200V, 
Model 26 with table. Want HC-10. Henry C. Garretson III, 
K2SSX, Box 175A, RD3, Troy, N.Y. 12180. 

OLSON TRANSISTORIZED TV camera w/accessories, cost $370, 
$175; MM-2 $45; Meas. 59, $90. Spitz, W4API, Box 4095, 
Arlington, Va. 22204. 

WANTED Lafayette HE-50 ten meter transceiver. G. A. Baldauf, 
W3JKH, 175 Wernersville Blvd., Wernersville, Pa. 19565. 

MASTERS RESEARCH Report—Amateur Radio: Its effect on So- 
ciety. $1. M. K. Gauthier, K6ICS, 10425 San Jose Ave., South 
Gate, Calif. 90280. 

$1 brings construction data for the New & Unique Barb’wire 
Ant. an easy and low cost application to the Fat-dipole theory. 
C. L. Kerr, WA6CTKPO, Box 444, Montebello, Calif. 90640. 

WANTED Gonset 2 Meter V.F.0. for Gonset I! and electronic 
keyer. Best Price. Monroe Freedman W2ASI, 15 Kensington 
pied ae of Sans Souci, Davenport Neck, New Rochelle, N.Y. 
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MULTICORE SALES CORP., WESTBURY, N.Y. 11590 

FOR THE BEST IN 

VHF-UHF 
CONVERTERS 
PREAMPS 
EXCITERS 
LINEARS AMPS 
FILTERS 
VFO’s 

E. T. CLEGG ASSOCIATES 
Box 376, Morris Plains, N. J. 07950 

(201) 267-7414 

PLEASE include your 

ZIP code number on 

all correspondence. 
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FOR SALE: new prop pitch motor and 110 volt selsyns also | 
surplus power transformer. Frank Kedl, W7CRP, 55 E. Eighth, # 
Sheridan, Wyoming 82801, a eee 8 
SHACK CLEANUP Ultimatum by XYL ‘‘or else”. Send for list of 4 
many years collection of bargain priced ‘‘Goodies” Etal, Halli- 
crafters $-85 $115. |. Megeff, W2DXK, 5015 Weeks La., Flushing, atl 
New York City, N.Y. 

FOR SALE: Allied Police Band Radio KG-21 tunes 152-174 mcs/ 
$20. E. H, Marriner, W6BLZ, 528 Colima St., La Jolla, California 
92037. 
WANTED: Heath H910, H@13, or SB-620, All letters answered. 
Tom Dornback, 19W16/7, 21st Place, Lombard, WI. 60148. we 

FOR SALE: Heath Kit HG-10 VfO in good condition $27. You pay yi 
shipping cost. G. J. Cotellis, 1903 32nd St., W., Bradenton, Fla. ix 
33505. 
FOR SALE: Canadians; NCX3 with NCX-A & NCX-D Pwr Sup. also 
Motorola F.M. unit. Chapman, VE3TS, P.O. Box 662, Sarnia, , 
Ontario. 
HALLICRAFTERS SX-100 & Sp $170., Mint condition. Never nd 
used Johnson Matchbox $75. Speed Key $12. S. Goldblatt, 
WAGFQA, 175 So. Jersey St., Denver, Colorado 80222. 

WANTED: DX-100-B or Ranger | xmitter. Will consider one re- 5, 
quiring work. Stan, W8QKU, 2748 Meade, Detroit, Mich. 48212. 

FOR SALE: Heathkit Q Multiplier Model HD-11 exc cond, Pair sre, 
BC-721A Walkie Talkies good cond, lacks batteries es tubes. 
Offers to WAQLHJ, Steven Kopstein Sr., RR 1-80X 117, Oxford, jj 
Wisc. 53952. 
WANTED: Johnson 275 watt Matchbox, with manual, in fair or ian 
better condition. Steve Courts, WA8POS, RT. 2, Box 286, Mil- iF; 
ton, W. Va. 25541. af 

WANTED: Instruction manual for WWII oscilloscope TS-35/AP. ns 
Buy or Loan to make copy. Write AB Hallaway, WOHBT, 6101 i 
France Ave., So. Minneapolis, Minn. 55410. | Su 

MINT CONDX w/original box 80-10 SSB-CW-AM 130 W Sommer- 7) 
kamp FL-200B transmitter $275. R. O. Goodwin, W50JX, RFDZ, 
Box 70, Carriere, Miss. 39426. We 
a TT 

WANTED: Circa 1932 four letter portable QSL cards for his- 9) \ 
torical collection. Also want old pre-1928 QSL cards. John yq 
Alley, W1DMD, 298 Taunton St., Lakeville, Mass. » | 

FOR SALE: McCoy 32Bi 22.00: HQ-129X $75: V7A_VTVM $15: 
TRC-4B $9: 5894 $8. 4-65A $5: DB 23 $20: Super Six $25: Joe yp 
Turkal, K8EKG, 1020 4th St. SW., Massillion, Ohio 44646. bares 

FULL GALLON Harts. HO10 Scope, Jennings variable vacuum, jy, 
B&W 850 coil, 6C21 Tube. Swap for receiver, G. Lay. 109 No. 
32 Ave., Yakima, Washington 98902. 

4 NEW 4CX250B’s with sockets and chimneys, 24 used but good © 
4CX250 B’s with chimneys, no sockets, will consider anything Hone 
in trade, even money for 1 or all. R. Grillo WBZMEX 118 -— 
Ardmore Pl. Utica, N.Y. IR Sh 
WANTED: Collins FL455 B Mech filters 800CY, others consid. 
ered. GM5AFF Box 541 US Naveecgruact FPO N.Y. $9518. MW 

WANTED: 2&6 meter SSB transceivers & supplies cash, or trade iksw 
new Drake R4A R. Pankhurst 14005 Shaker Bivd., Cleveland, ;,,,, 
Ohio 44120. WA4YOI. ai 

FOR SALE. Sub prior Sale. Johnson 250-23 Matchbox FB condx 5+ 
$35. Dow-Key DK60-G2C Coaxial Relay like new $12. Both $45. 
F. Miller WSOYT 315 SE Wilshire Ave., Bartlesville, Oklahoma —— 
74003. AITAL 

TUBE TESTERS: type used in drug stores, perfect condition— “ 
ey Ted Banks, Wn9UNQ 1655 East 91st St., Chicago, Ill. A 

a) 
TOROIDS 44 or 88 mh, any 5/$2, 255A polar relay on 18B : 
relay socket 706, all aim USA, EW Evans, K40EN, 220 Mimosa ji, 
Lane, Paducah, Ky. 42001. ate 
SELL OR SWAP 4 Two Chul Lafayette intercoms xmtvia house jj; 
elect wiring. ‘‘baby sitter’ feature. $60 or good used triband ,),. 
Jr. 3 El. Ant. or Quad. Wm R. Holly WAIHDP RFD 1 Box iL, 
Westbrook, Me. 04092. wh 
MINT—Collins 75A-4 (#1487) with kc. filter, vernier Kn0b, \y.’ 
and matching speaker. $425 firm. RG Dick WAIDPX, 6 Herbert > 
Rd. Arlington, Mass. 
WANTED: Bird Wattmeter or Similar unit in good condition. ».| 
Hi-Band F.M. 150/450 mc. Mobile/Base unit. Tech. Manual for — 
Bendix 1 P71C F.M. Transceiver. W. J. Davis K6KZT 4434 Josie 
Ave., Lakewood, Cal. 90713. 

FOR SALE: Wheatstone oiled 15/32” perf. tape for Boehme mm 
Keying Head, any quantity. P. L. Lemon, W6DOU, 3154 Stony 
Pt. Rd. Santa Rosa, Ca. 95401. 

SELL AS ONE Unit—Utica-650-6 Meters V.F.0. Sonar 150 watt 
aoe! Takes all. A. Gargani, 101 W. 89th St., N.Y., N.Y. : 

WANTED: 500 cycle filter F455 FA-05 for 75S-3B. Sell Eico 710: 
Grid Dip Meter $20. K Grimm K5KBH, Box 8612 U.T. Sta., 
Knoxville, Tenn. 37916. & 

ue FOR SALE: B & W FC 30 Filament Choke $15; Simpson Model hij 
479 FM-TV Signal/Sweep generator $85. R. P. Stein, 2966 lth, 
Carrizo, Dallas, Texas 75229. ’, 



RTTY INFORMATION for the amateur interested in RTTY. 
‘| Demotte, P.O. Box 6047 Daytona Beach, Fla. 32019. 

| FOR SALE: Linear systems LSA-3 Mobile Linear amplifier 500 
‘| watts, 80-40-20 meters w/power supply $150. Fob Arcadia, 

| Calif. 1775 Orange Wood Lane. Kirk. 

| WANTED: Antique radios of the early 1920’s. Do not have to 
be in working condition. David McKenzie, 1200 W. Eudid, 

| Indianola, lowa. 

THUNDERBOLT, late model, mint condition, with power swamper. 
™ $295. Will deliver in Northern Calif. Don Woodruff, 15 Castle- 

wood dr., San Rafael, Calif. 94901. 

MEASUREMENTS MEGACYCLE Meter $90, Trade Stereo 110 Watts 
for Ham Gear, Cleanout list Goodies for Stamp. Spitz, Box 4095, 

| Arlington, Va. 22204. 

FOR SALE: Heathkit DX-60 transmitter $50. Collins SM-1 dy- 
|namic mike. $20. | will pay une charges for each item. 
Bob Kogen, 5/701, N. Sheridan Rd., Chicago, Ill. 60626. 

FOR SALE: Textronix 512 scope new tubes may need calebrating 
and signal generator tektronix 105. Sold as a pair only. Offer 
over $300. Ranger 1 very used $75. Joe Beristle, 3728 Wilkie 
Way, Ft. Worth, Tex. 

BADLY NEED Schematics for: receiver BC639A/R. 5032A 
100-155MC. Also Harvey Wells TBS-50. Wilkinson, 9650 Timber- 
lane, Hesperia, Calif. 92345. 

WANTED: Owners Manual for pyramid CRA-2 capacitor Analyzer. 
“\Will Buy, or pay for privilege of photocopying. Also need 
power transformer for same. Jud Germon, 941 Clifton Rd., 

ft Atlanta, Ga. 30307. 

“\FOR SALE: old QST, 33 copies Jan. 1928 thru Jan. 1934, 50¢ 
each. Joe Horvath, 522 Third St., San Rafael, Cal. 94901. 

t Ad SALE: DX-100 SB-10 Vacuum tube keyer, relay switching. 

-|B. Southwelel, 200 S. 7th St., Dixon, Calif. 

»\COLLINS 30L-1 $350. SB-34 vox accessory $295. HO-13 pano- 
““\ramic scope $49. Millen 
—|keyer. $49. Autronic key. $13. BC-221 AC supply $45. Fry, 

interconnection cables and manuals included. F.O.B. 

Transmatch 92200 $79. Autronic 

1827 N. Leh St., Allentown, Pa. 18104. 

FOR SALE. Large selection of Radio tubes, 1930 to 1941 Vint- 
_\age. We may have the tubes you are looking for. Edwards, 
(9609 W. 57th St., La Grange, Ill. 
“)MMACULATE & PERFECT 75A4-SN3358. 3.1 filter. $350 fob 

—|Charleston, W. Va. 25304. Mel Swillinger. 

| FOR SALE: 75A3 with product detector $210. Heath HW29 with 
'/>reamp mike 110 AC-12VDC, squald Ant. $55. 

-MINT 75A4 & spkr $395. CW & SSB 75A4 fitr $35 ea. Husky 
‘3 kv pwr sply $50. 500 w AM mod, drvr, rack $30. Sprrex 
\Hdfones $15. Kuhl, 1149 Heatherstone, Sunnyvale, Cal. 94087. 

\FOR SALE: Boehme oiled tape 15/32” wide. P. L. Lemon, 3154 
Stony Point Road, Santa Rosa, Ca. 95401. 

NEW UNPACKED HQ-170C $290. SB-33 DC Supply and mine 
$190. Excellent SB-400 $280. 6 Volt HP-13 mobile supply for 
Nvolkswagons $50. Stamp for list. Shank, 21 Terrace Lane, 
‘Elizabethtown, Pa. 17022. 

_/IE-19 Test Set for SCR-522, new, complete, case, manual. $25. 
fh 

HI 

"Want DA-12 MS-44F for Bendix RTA-1 or ARC-9. Bauer, 119 N. 
Ji'Birchwood, Louisville, Ky. 
“DIGITAL COMPUTER KIT being developed for school or home 

——luse. Low cost, delay-line memory, integrated logic, teletype 
aL, POE D. W. Digby, 3134 Tallmadge Rd., Kent, Ohio 
tith4.4240, 

113825-8650KC $12. PE-103 Dyn 600 VDC 
I 

TBS-5ODXMTR. 160 thru 2M $20. 120 FT-243 crystals w/chest 
$2. Paragon Time 

‘Switch 110VAC $5. QST’s 1946-1958 25¢ ea. Wanted; Bird $43 
Wattimeter. W. J. Davis, 4434 Josie Ave., Lakewood, Cal. 90713. 

jv WSELL: Drake TR-3, RV-3 and AC power supply. Bernard Harris, 
206 Laurel St., Apt. 1, Culpeper, Virginia 22701. 

\MIGLEGG Zeus-Intercepter-all bander-HX30 6 meter gonset. Linear 

fle 
a 

riGreenway, 234 Elden Dr., N.E. Atlanta, Ga. 

and Utica for sale. Make me a firm offer for all or part. 
qu iRydarcik, 3422 Ashby Rd., Shaker Hts., Ohio 44120. 

= WANTED: TM11-2222 for model 14TD 4CX300A_ w/socket 
chimney to go with the one | won at hamfeast. Philip 

~TEL Ae 

BAND 
“gacun” 

WRITE FOR 
TELREX PL 68 

TELREX (Patd.) “BALUN'’’ FED “INVERTED-V"’ ANTENNA KITS 

EASY-TO-INSTALL, HI-PERFORMANCE LOWFREQUENCY ANTENNAS 
2 “Mono” Bands from $23.95—Also “Trapped” 2 and 3 Band Kits. 

3, 4 or 5 Band “Conical-Inverted-V’"’ Antennas from $52.95 

3, 4 or 5 Band, 5 to 10 DB—“Empirical—1I.V.—Logs”’—S.A.S.E. 

TELREX COMMUNICATION ENGINEERING LABORATORIES—ASBURY PARK, N. J. 07712 

For further information, check number 27, on page 126 

FCC Decision [from page 31] 
graded only by Commission personnel. 

8. Section 97.33 is amended to read as follows: 
S 97.33 Eligibility for re-examination. 

An applicant who fails examination for an 
amateur operator license may not take another 
examination for the same or a higher class amateur 
operator license within 30 days, except that this 
limitation shall not apply to an examination for an 
Advanced or General Class license following an 
examination conducted by a volunteer examiner for 
a Novice, Technician, or Conditional Class license. 

9. Section 97.51(a)(5) is amended to read as 

follows: 
S 97.51 Assignment of call signs. 

(a) * * * 

(5) One unassigned two-letter call sign 
(a call sign having two letters following the num- 
eral) may be assigned to a previous holder of a 
two-letter call sign the prefix of which consisted of 
not more than a single letter. Additionally, a two- 
letter call sign may be assigned to an Amateur 
Extra Class licensee who first held an amateur radio 
station license issued by the United States Govern- 
ment 25 years or more prior to the receipt date of 
an application for such assignment. Applicants for 
two-letter call signs are not permitted to select a 
specific assignment except in accordance with sub- 
paragraphs (1) and (2) of this paragraph. 

* * * * * 

10. Sections 97.59(a) and (b) are amended to 
read as follows: 

S 97.59 License term. 
(a) Amateur operator licenses are normally 

valid for a period of 5 years from the date of 
issuance of a new or renewed license, except the 
Novice Class which is normally valid for a period 
of 2 years from the date of issuance. 

(b) The license for an amateur station is 
normally valid for a period of 5 years from the 
date of issuance of a new or renewed license except 
that an amateur station license issued to the holder 
of a Novice Class amateur operator license is 
normally valid for a period of 2 years from the date 
of issuance. 
a RR A TS 

RADIO TELETYPE EQUIPMENT 
TELETYPE MODELS 28 ASR, 28 KSR, 28 LPR, 
28 LARP, 28 LXD, 28 LBXDI, 14, 15, 19, Page 
printers, Perforators, Reperforators, Transmit- 
ter-distributors, Polar Relays, Collins Receivers 
51J-3, R-388, 51J-4, R-390A. Hammarlund SP- 
600JX. Frequency Shift Converters. 

ALLTRONICS-HOW ARD CO. 
Box 19, Boston, Mass 02101 Tel: 617-742-0048 

& 
(1902008088808 8 0 

Mfd, under 
Telrex Pat. 
2,576,929 | 
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EVERY PR CRYSTAL 
1S UNCONDITIONALLY GUARANTEED 

For more than 30 years PR CRYSTALS 

have been famous for their outstanding 

performance .. . high activity, low drift, 
hairline accuracy. A PR Crystal is still snce 1934 
the finest radio frequency control that 
money can buy. 

FUNDAMENTAL, PR TYPE Z-9C 

Frequency Ranges in Kcs.: 1,750 
to 2,000 (160M); 3,500 to 4,000 
(80M); 7,000 to 7,425 (40M); 
8,000 to 8,222 (2M); 8,334 to 
9,000 (6M) + 500 Cycles. $2.95 
Net. 

(All Z-9C Crystals calibrated with 
a load capacity of 32 mmfd.) 

THIRD OVERTONE, PR TYPE Z-9A 
Third Overtone, PR Type Z-9A, geese 
24,000 to 24,666, 25,000 to 27,- 
000 Kc. + 3 Kc., 28,000 to 29,- 
700 Ke. + 5 Ke $3.95 Net 

6 Meters, Fifth Overtone, PR Type 
Z-9A, 50 to 54 Mc., = 15 Kc. 
$4.95 Net. 

PETERSEN RADIO CO., INC. 
2800 W. BROADWAY 

COUNCIL BLUFFS, (OWA 

For further information, check number 49, on page 126 
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NAME CALL 
(Please Print) 
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SL Ag epee ee eee ZIPCODE 
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| | 

Please send me more information on your ; ¥ 
ads in the Oct. 1967 CQ keyed as follows: | 
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J 
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Void after Oct. 1967 
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The World's First 

Communications Receiver Is Available Now 
In 150 Radio Shack Stores Coast to Coast! 

® THE —FREALIST7C_ DX-150 

@ Over 30 semiconductors — no tubes, no 

nuvistors — the DX-150 is 100% solid state! 

@ SSB/CW/AM reception, covering 535KC 
through 30MC in 4 slide-rule bands! 

@ Product detector for SSB/CW, plus fast 
and slow AVC; variable-pitch BFO! 

@ /Iluminated electrical bandspread fully 
calibrated for the Amateur and CB bands! 

@ Cascade RF stage; ANL for RF and AF; zener- 
stabilized; OTL audio; illuminated ''S" meter! 

@ Built-in monitor speaker plus front-panel 
jack for external (optional) matching speaker! 

- THERE’S A STORE NEAR YOU! 
ARIZONA — Phoenix MICHIGAN — Detroit 
ARKANSAS — Little Rock MINNESOTA — Minneapolis, 
CALIFORNIA — Anaheim, St. Paul 

Bakersfield, Covina, Downey, MISSOURI — Kansas City, 
Garden Grove, Inglewood, St. Joseph, St. Louis 
La Habra, Long Beach, NEBRASKA — Omaha 
Los Angeles, Mission Hills, NEW HAMPSHIRE — 
Mountain View, Oakland, Manchester 
Pasadena, Pomona, Reseda, NEW JERSEY— Pennsauken 

Sacramento, San Bruno, NEW MEXICO — Albuquerque 
San Diego, San Francisco, 
Santa Ana, Santa Monica, : 

Torrance, West Covina Binghamton, Buffalo, New 
York, Schenectady, Syracuse COLORADO — Denver ape 2 

CONNECTICUT — Hamden, OHIO — Cincinnati, SOR 

Manchester, New Haven, OKLAHOMA — Oklahoma City, 

NEW YORK — Albany, 

New London, Orange, Tulsa 
Stamford, West Hartford OREGON — Portland 

FLORIDA — Jacksonville, PENNSYLVANIA — 
Orlando Philadelphia, Pittsburgh 

GEORGIA — Atlanta RHODE ISLAND — Providence, 
ILLINOIS — Chicago East Providence ; 
KANSAS — Wichita TENNESSEE — Memphis, 
LOUISIANA — New Orleans Nashville 
MAINE — Portland TEXAS — Abilene, Arlington, 
MARYLAND — Langley Park Austin, Brownsville, Corpus 
MASSACHUSETTS — Boston, Christi, Dallas, Fort Worth, 

Braintree, Brockton, Brookline, Houston, Lubbock, Midland, 
Cambridge, Framingham, San Antonio, Sherman, Waco 
Lowell, Medford, Natick, UTAH — Salt Lake City ic 
Quincy, Saugus, Springfield, VIRGINIA — Arlington, Virginia 
Waltham, West Springfield, Beach 
Worcester WASHINGTON — Seattle 

117V/12V All-Transistor 

New, big, exciting, professional — the 
Realistic DX-150 obsoletes tube receivers 
and warm up, banishes forever your depend- 

ence on house current to stay in opera- 
tion. For example: the DX-150 will run 100 
hours on 8 D-cells if current fails, or isn’t 
available, or on field day. Additionally, it 

will operate from a car’s cigarette lighter or any other mobile 
or base 12VDC source! Of course a 117VAC power supply is 
built in. DX-150 is a husky brute: 144% x 914 x 612”, with a 
massive silver extruded front panel, solid metal knobs, grey 
metal cabinet, 14 pounds of quality. 

A NEW STANDARD OF RECEIVER VALUE! 
Priced Radio Shack’s way (factory-to-you) the DX-150 saves you 
about $100 off traditional pricing methods. Yet it offers 11 front 
controls; dual power supply; 1214” slide-rule dial in 5 colors; 
continuous coverage from 535KC through 30MC, including 160 
through 10 meters; separate detector circuits for AM (diode) 
and SSB/CW (4-diode bridge); sensitivity good to 0.5uv at 30MC. 
Nobody but nobody but 44-year-old Radio Shack could have 

created this unique product for $119.95. You better believe it! 

REALISTIC DX-150 CUSTOM ACCESSORIES 

Exact-match external Voice - Frequency 
speaker cuts out built-in monitor, includes 
lead and plug. 20-1500: $7.95 (4 Ibs.) 

12VDC portable pack with all cables, plugs, 
= 8-long-life batteries; includes plug-to-plug 
oe and plug-to-lighter cord sets. 20-1501: Only 

— =e $7.95 (wt. 4 Ibs. w/batteries) 

ORDER BY MAIL! IN PERSON! FREE FOLDER! 
| RADIO East: 730 Commonwealth Ave., Boston, Mass. 02215 

SHACK West: 1515 So. University Dr., Ft. Worth, Tex. 76107 ; 

Please rush me the item I’ve checked below. Dept. SK 

i I enclose $__________, plus 50¢ for postage and handling: 

| (J FREE 1968 Catalog (1 Matching Speaker, 20-1500, $7.95* i 

Cl FREE DX-150 Folder 1 12 VDC Power Set, 20-1501, $7.95" f 
i OC Receiver, 20-150, $119.95* * Plus Shipping Cost: 

14 Ibs., 4 Ibs., 4 Ibs. 
t 

I Name (print) ! 

I street A 

i City oO eee i 

For further information, check number 12, on page 126 
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This Columbus Day Weekend... 

COME DISCOVER 

THE TWO NEW STORES OF 

‘Ham Headquarters, U.S.A.’’® 

JOIN US IN OUR 

GRAND OPENING 

CELEBRATIONS 

THURSDAY, FRIDAY AND SATURDAY 

OCTOBER 12, 13 AND 14 

2265 ROUTE 110 
(at Smith Street) 

E. FARMINGDALE, L.I,, N. Y. 

( HUNTINGTON ) 

§ BARCLAY ST. 
(11% blocks east of our old location) 

LOWER MANHATTAN, N. Y. C. 

CITY HALL PARK 

: 
PARK PLACE 

CHURCH ST. ——? 

ES) an 

WEST B'WAY *—— Z 
Ss 

= ot r 453 
——» FROM N.Y.C. aa SOUTHERN STATE P'KWAY 

( AMITYVILLE |) 

OPEN 8:30 TO 6 
EVERY DAY BUT SUNDAYS 

Phone (212) BArclay 7-7922 

OPEN EVENINGS ‘TIL 9 
THURSDAYS AND FRIDAYS 
Phone (516) 293-7995 

To serve you more completely BOOK CENTER — Practical and Technical books 

with more things electronic, for neophyte to engineer. 

we are adding these CC-TV — Cameras, monitors, accessories for 

NEW DEPARTMENTS security, industrial processes, surveillance, etc. 
1 

rat etores Come see yourself on T.V.! 

CB and BUSINESS RADIOPHONE — Featuring 

all the best—EF Johnson, Hallicrafters, etc. 

44 COLOR TV — By Setchell-Carlson. 

a rrisO “The TV engineers TV’! also B & W, etc. 

HI-FI — Selected top quality lines for maximum | | 

FOR musical pleasure at minimal monetary invest: 

ment. Tuners, stereo amplifiers, recorders, | | 

ELECTRONICS 
speaker systems, accessories, etc. 

SECURITY DEVICES— Burglar and fire alarm sys 
WORLD-WIDE PROMPT ORDER SERVICE tems, parts, advice for the ‘‘qdo-it-yourselfer.”’ 

20 SMITH STREET €&. FARMINGDALE, N.Y. 11735 : : i 
TELEX: 12-6789 CABLE: “HARRISORAD” | OWL — Big selection of newest receivers, an: . 

tennas, accessories, etc. 

For further information, check number 15, on page 126 
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Start with Americas 
most versatile 5-bander... 
only *359! 

For only $359, the new National 
200 puts you on the air, with com- 
plete SSB, CW, and AM coverage of 
the 80 through 10 meter bands. You’ll 
get years of enjoyment from this 
husky rig, thanks to National’s field- 

tested design and workmanship, and 
these terrific performance features: a 
*200 Watt PEP input on SSB, grid-block 
keying on CW, and compatible AM opera- 
tion *Separate product and AM detection 
plus fast-attack slow-release AGC in all 

modes *Crystal-controlled pre-mixing with 
single VFO for high stability, plus identical 

SSGES CH A ROTO 

calibration rate on all bands *Crystal lat- 

tice filter for high sideband suppression on 
transmit, and rejection of adjacent-channel 

QRM on receive... plus solid-state balanced 

modulator for ‘“‘set-and-forget” carrier sup- 
pression *Universal mobile mount included. 

Boost your power to 
a full 2000 watts... 
only 38° per watt! 

Only 38¢ per Watt adds 1800 
Watts PEP input to your Na- 
tional 200... lets you push out 
the maximum power allowed by 

law. The NCL-2000 is a complete- | Ls if 
ly self-contained 2000-Watt SSB 
PEP linear amplifier for the 80 
through 10 meter bands, with 
minimum peak output of 1300 

Watts. *Amplifier Bias Control 
Circuit (Pat. #3,328,715) re- 
duces distortion. Operate CW? 
AM? RTTY? The National NCL-2000 is 
rated for full kW operation in these ser- 
vices. You know you’ll be heard when you 
add on this desk-top package of dynamite! 
The price? . . . $685, when you’re ready for 
the big time. 

Both the National 200 and the NCL-2000 
are covered by National’s exclusive One 

Year Guarantee against component failure. 

<q National Radio Company 
37 Washington Street, Melrose, Massachusetts 02176 

For further information, check number 3, on page 126 



RCA Has The Amateur in Mind 

When it comes to help, your first place to turn is to your RCA Distributor. 
He has power tubes—receiving tubes—solid state devices—test equipment 
in wired or kit form. He has technical help for you, too—product 
literature and manuals. And, he has an RCA “exclusive’—“Ham Tips”, 
written by and for amateurs. Some of the recent issues of this handy 
publication are shown here, featuring day-to-day useful information; 
construction projects; ways to improve your operations—and your 

equipment. For information on how you can receive “Ham Tips” 
see your RCA Industrial Tube Distributor or write to “Ham Tips,” 
RCA, 415 South Fifth Street, Harrison, New Jersey 07029. 

RCA Electronic Components and Devices, Harrison, New Jersey 07029 

The Most Trusted Name in Electronics 

® 


